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FOREWORD 


This report, presented in three volumes, provides the results of a two-motor Delta Qualification 
2 program conducted in 1993 to certify the following enhancements for incorporation into 
Booster Separation Motor (BSM) flight hardware: 

• Vulcanized-in-place nozzle aft closure insulation 

• New iso-static ATI bulk graphite throat insert material 

• Adhesive EA 9394 for bonding the nozzle throat, igniter grain rod/centering insert/igniter case 

• Deletion of the igniter adapter insulator ring 

• Deletion of the igniter adapter/igniter case interface RTV 

• Deletion of Loctite from igniter retainer plate threads. 

The enhancements above directly resulted from (1) the BSM Total Quality Management (TQM) 
Team initiatives to enhance the BSM producibility, and (2) the necessity to qualify new throat 
insert and adhesive systems to replace existing materials that will not be available. 

Testing was completed at both the component and motor levels. Component testing was 
accomplished to screen candidate materials (e.g., throat materials, adhesive systems) and to 
optimize processes (e.g., aft closure insulator vulcanization approach) prior to their incorporation 
into the test motors. Motor testing — consisting of two motors, randomly selected by USBI’s on- 
site quality personnel from production lot AAY, which were modiHed to accept the enhancements 
— were completed to provide the final qualification of the enhancements for incorporation into 
flight hardware. 

This report addresses the motor level test results, with summary discussions of the component 
level testing where appropriate. Volume 1 discusses the results obtained from the Delta 
Qualification 2 testing. Volume n details the environmental testing (vibration and shock) 
conducted at Marshall Space Flight Center (MSFC) to which the motors were subjected prior to 
static testing. Volume ni provides various supporting documentation to Volumes I and n, 
including the analyses and plans that governed the testing of the two Delta Qualification units. 
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thermal cycling planning/ 

DATA ACCEPTANCE RECORDS 
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r- 

o 

o 

o\ 

o 

a 

o 

5 


o 


c 

0 

1 

CL 

o 

•s 

u 

§ 

•E 

o 

u 

o 

C 3 



0 \ 

o 

H 

o 

m 

m 


o 

o 

I 

o 

rsi 

o 

o 





<N 

o 

H 

o 

o 

o 

U 


o 

o 

I 

o 

rn 

O 

O 


VC 

< 

00 

Tf 

O 

Pl 


O 

o 

o 

tT 

o 

o 


VC 

< 

VO 

00 

Tf 

O 

o« 


o 

o 

I 

o 

o 

o 


VC 

< 

*0 

00 

TT 

o 

cu 


o 

o 

t 

o 

VC 

o 

o 


1 


8 

T 3 


^ .a 


u u 
c>d^ 


Ov 

Ov 

Cl 

*0 

00 

o 

O' 


o 

o 

o 

o 

o 



i 



_n 

1 

1 

e 


\ 

HZ3 




D£hD 

"Ln_, 

i) 

















C 



-o 

JS 


XJ 

B 

• o 4 

u 


0 



0> 

u 

u 


CQ 

o. 



-o 

a> 

0) 

X 3 

CO 

m 

a 



^ CO 

00 

CO s 

c 

^ c 

•p 4 

« 9 

0 ) 

, z 


H 


< >» 

CD 

Z u 

0 ) 

9 

o 

CO VU 

•M 

9 

> 

£ CO 

0) 

4J 


o 


>s CO 

00 

jD CJ 

e 


* 9 * 

^ 0) 

tX4 

^ c 


XJ XJ 

*-4 

u 


V Mh 

00 

u o 

c 

• 1 ^ 

• 

o» 

XJ tt 

Q. 

O 01 

CD O 

■w XJ 

c u 

O CO 

O «B 

JC T 3 

• M 


xj 0^ 

-4 C 

« £ 

^ o 

U XJ 

CO .p- 

0> 

XJ 

a c 

>% CO 

o 

U 4 U 

x: 

♦p^ 

^ XJ 

u o. 


0> X 

< » 

> Oj 


h 

•0 


5 3 




















e u 

O 4 > 

> 

-O • 

9 ) » 

•O :• b4 

U Ut hm 

o o ee 

U ±J bc3 

VO > 

• w. X. 

CO -O O 

u c • 

Of « 

E ofi 

9 CD 

Z H CM 
O 

^ c • o 
to O o 
-H CD a. 

U AJ o 

V m X 

w <J <U ti3 

c H 

D) U4 0) ^ 
JC *F- "O 
^ 4J -tH 

c < 

^ 0^ 0> O 
u *0 u 
0} H- CO z 
JC O 

U 4 J oo 

c u o 
n <D O) QC 
00 ^ ^ C 
O c E o 
w o 9 u 
u o z z 




^ V 

^ c 

o o 

^ O “O 
CO 4 ^ 

U Z 0) 
JO 

00 O 

O) >% 
JS ^ CD 

o. « B 

« a* 

0 4 - 14 ) 
V 4J 
OS o CO 
C X 
00 CO 00 


V-i 

- - I. Ha-c+". 


‘ij-T 




5 ' i? >■* ^ S. 

2 . ' : 2 



• O'- 

^ !X S 

-2 f 


B ■ u V 

V ,x“ i^-ii ’iir ' ' 

- Cc,;/*::'? 

W 3 

o o 

4 J . W 

O 00 

z 

£ 

0 ) u 

U CD 

CQ 4J 


V^SlS: 

>^v V- 

..0 t :,vr.^- 

V‘ 

B . ,--:•: 

;S*'— 

o , 

-o 



Production Control forward completed planning package to 
Data Acceptance Center. ^ 
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when planning is available 
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PSOCIDOW 

?0» PYSOTECHHIC 810CX TESTS 

EO73-6HX-FOF-004 


PREPARED BY: 


..(j \ S. qfr)ni^^ 

Ja^s Herring/ED/B 

Test Enainear ^ 


* DAtE 


PREPARED BY: jfA, 




Steve R. Brewster/ED73 
Team Leader 




DATE 


APPROVED : 
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Chief, Dynamics Test Branch 


i?X/> 
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DATE 
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i. 1 n~R?csE 


ED73-SHK-FCP-CC4 


T-e purpose of this procedure is ^ 

perform a shock test in the necessary ta 

4619 using blasting cans anri Shock Facility in 

linear shaped charge (FLSC) . <^«tonating fuse (MDF) or flexible 


1-2 SCOPE 


This document contains the st-n. ♦. 

test, and steps to toUov in the e;eSrS?”i«!rM!“^*^' "■‘•t 


2 . 0 SAFETV 

Procedure for Safety Cri tLlrope«tions-f “shaU 

MSFC Medical Center 4-2390 
Ambulance 222 

Fire 

Security 4-4357 

4-0046 

3-0 Aj!PLICABLE DOrrT]^|jje 

EPTOl-soP- 01 , ..standard Operating Procedur. for Saf.ty Critical o 
ED73-SHK-SOP-onx i»e « a. ^ i^itical Operations' 

the pyrotechnic Shock raJil"^i"“*"‘’ *"* Procedures for the Operation of 
amc-r 3S5-100, Ar»y Materiel command Safety M«,ual 
«M 1700.4, safety and Environmental Health Standards 
««I 1710. s. MSPC Progr«, for Personnel Certification 

MM 1345.1, Hazard Communication Program 

nhb 1700.KV1-*), Basic safety Manual 

DOD SCS5.9, Ammunition and Explosive, safety Standard 
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ED73-SHK-FOP-004 

0 GENERAL R EQUIREMEMTC 

4.1 The Test Engineer win be in chanrra «« ■■ -i .. 

activities. preparations and 

4.2 All test activities shall be coordinated with the Test Engineer, 

riainee?^®® Procedure shall be coordinated vith the Test 
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3.1 

5.2 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

.6 

6.7 

6.8 

6.9 

6.10 

6.11 
6.12 
6. 13 

6.14 

6.15 

6.16 


ED73-SHK-fC?-o< 


ACCELEROMETER 

a type acceleroneter of 

tne amplitude expected. 

Calibrate each acceieT-nm-* 

accelerometer per ED73-SHK-FOP-008 . 

PRETEST FACILITY 

Verify that no flammable solv«m-« « • 

are present in the hazardous gases, etc., 

verity that conductive floor mat. are in place. 

h«d3L“a« cMnected'n’^thrScUiiy^Sr 

tne raciiity grounding system. 

rels'^han'l"hn*'“'’“ conductive floor nate are 

Recorded resistance readino 

^ Ohm 

teJifLlSf' ='"“•<=‘*'3 to the junction box 

Move junction box switch to "BULB” position. 

Connect 12 Volts to the firing panel. 

c««ct“oi?l,^*'^ '’“*1 "«« indicates the 

U^hf is^'LJSsIi^SS: P°>'« i"''-«or 

?Sn«nn birriXf^" bulb on 

Close red cover. 

Switch key to "SAFE" position. 

Move junction box switch to "METER" position. 

ligh^ii^iiJSBlJSSd" verify power indicator 

oKirbVJSd!^i?.s“L‘^rri?'"' "«« 

Close red cover. 
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. 17 
6. 18 


Switch key to "SAFE" 
source. 


^ ED73-SHK-F0P--*4 

position and disconnect voltage * 


Remove firing key. 


7.0 


7.1 


7.2 

7.3 


7.4 


7.5 


7.6 


.7 


7.8 


7.9 


7.10 


7.11 


.12 


CHECKOUT i — INSTALLATIOM . AND HOOKUP OF ORn»n^ |xr p ; 

Class 1.1 signs are posted on the outside walls of 


Verify that no severe weather or electrical storms are 
within 10 miles of the immediate vicinity. 

Verify that no flammable solvents, paints, gases etc 
are present in the hazardous area. ' ’ ' 

Verify that conductive floor mats are in place. 

Verify floor mats and test, checkout, and assembly 
hardware are connected to the facility grounding systems. 

Verify the resistance of the conductive floor mats are 
less than 1 Ohm. 

Recorded resistance reading Ohm 

Verify all non-ess.jntial personnel are clear of the test 

£1 2T6 A • 

Verify operational personnel are : 

a. Wearing 100 percent cotton coveralls, shorts, 
undershirts, and socks, and street or safety shoes. 

b. Remove all matches, lighters, jewelry, and all 
battery-powered devices such as electrical wrist watches 
calculators; portable radios, etc. 

During periods of connecting blasting caps, MDF, and 
FLSC, a maximum of two people (to be designated by the 
Test Engineer) will be permitted to remain in the area. 

Verify that safety goggles, hearing protection, and 
wriststats or legstats are worn by personnel who will be 
installing explosive items. 

Verify that the firing panel is in a "SAFE" condition and 
remove arming key . from panel. The key is to be kept in 
the possession of the person installing the ordinance 
device . 

Turn on flashing light outside Room 170A. 
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* .13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 

7.20 


■».21 

1.22 

7.23 

7.19 


7.20 

7.21 


Install requij^ed MDF or FLSC o 

,r - . exciter plate 

Verify switch or. 

using a an„rTT 

Strap shall checJc person wearino 

‘ecjc their wrist strap " wearing a wrist 

to storage container and transport 

pla«!" that wristats or legstats are in 

Install blasting cap on exciter plate. 

^oil iir.1, 

to ShoiT't y _a 

o« blasting cap to'’a*tia%‘S*in*ii?*,:?,T2, Jutting 
Remove shorting foil- 

Move switch on Junction box to position, 

verity that bulb on Junction box is not ilio.i„„.,, 

WAWiinq: 

IP BDLB GLOWS. T«vb* _ 

a-nrirr”- 

IP VOLTAOS Tfl 

MS CBP SHOULD ^ SSARBY SoSee 

iJJ* **011X61 CABINBT. ALL^ SSTURHBD lO ROOM 

C”T““» ™t« VOW^B *S!!S“i.*SS^V “ 


ED 73 -SHK-FOP -004 
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Move junction box switch to "BULB" position. 


ED73-SHK-FOP-004 


7 .23 

7.24 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.8 

8.9 


Install blasting cap leads in junction box, move switch 
to "FIRE" position and remove alligator clip. 

Leave area, close door, and inform Test Engineer of 
status. 

DETONATION 

Test Engineer will insure that only essential personnel 
remain in Room 170 A. 

Prepare data acquisition system to acquire data. 

Connect firing panel voltage supply and insert firing 
key, verify that meter indicates the appropriate voltage. 

Start tape recorder. 

Begin countdown. 

On the count of 3, put switch in "ARMED" position, verify 
that power indicator is illuminated. 

On the fire command, open red cover and flip firing 
switch. 

Turn the firing panel key to the "UNARMED" position. 
Remove arming key and disconnect voltage supply. 

MOTS: 

17 BLASTING CAP DOBS MOT 7XRS» PROCBBO TO SECTION 10.4 
IP MOP OR PLSC SEGMENTS DO MOT PIRE/ PROCEED TO SECTION 10.5 
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ED73-SHK-FOP-004 


0 

9.2 


9.3 


9.4 


9.5 


9.6 


9.7 


- 0.0 

. 0.1 


pn.«;T DETQMATT9 {j 

Wait a fflinimum of 5 minutes after firing before openino 
door to Room 170. 

Turn off flashing light outside Room 170A. 

Inform Test Engineer that door is to be opened. 

In Room 170, move junction box switch to "BULB" position. 

Remove blasting cap leads from junction box. 

Inspect exciter panel to insure all explosive devices 
fired properly. 

Verify all operational personnel are wearing wrist 
straps. 

MOTE: 

IF ALL EXPLOSIVE ITEMS DID NOT FIRE, 60 TO EMERGENCY 
PROCEDURES/ SECTION 10.0 

EMERGENCY PROCEDURES 

t 

guripq iRstaUation-and Connection o f Ordnance Items: 
Operational personnel shall immediately stop operations 
and evacuate the test area when: 

a. A fire is reported in the immediate vicinity. 

b. A fire or electrical short occurs in the test area. 

Operational personnel shall immediately stop operations 
when: 


a: When lightning is detected within 10 miles of the 

vicinity. 

b: When severe weather is reported in the vicinity, 
c: Loss of facility power in the test area, 
d: Significant radio frequency disturbances exist in the 

vicinity. 

Any such occurrence shall be immediately reported to the 
E073 Test Engineer 
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■ 0.2 


10.3 


10.4 

10.4.1 

10.4.2 

10.4.3 

10.4.4 

10.4.5 

10.4.6 

10.4.7 


10.4.8 


10.4.9 

10.4.10 


ED,.-SHK-roP-004 

the iniured*n«^e«°^ serious personnel injury, do no move 
^erioCri^?u?;”°" P-ve nt further 

required. and/or fire department (117) if 
d. Notify E073 Test Enqineer. 

po NOT TPY TP FIgNT ANY resot-t t hg ftrf if twv pp are othpp 
ORDNANCE DEVICES TN THE 

Durinq Firing Co untdown Oper;<tir.r.^ 

If evacuation of the area is directed by the ED73 Test 
Engineer: •* 

a. switch key to -SAFE" position, remove arming key and 

disconnect firing panel power. ^ ana 

b. Evacuate the area as directed. 

Blasting Cap Does Not Fire 

Attempt to fire cap by closing "FIRE" switch and leaving 
^ minute. Repeat a ainimua of three times. ^ 

If blasting cap fires, continue procedure at Section 9.0 

Switch key to "SAFE" position, remove arming key and 
disconnect firing panel power. ^ 

Wait 30 minutes before entering Room 170. 

goggles, hearing protectors, and 


In Room 170, move junction box switch to "METER" 
position. 

Leave room and close door. 


panel power, insert arming key, 
to "ARMED" position. ^ 


and switch 


Open red cover and flip firing switch, 
registers on junction box meter. 


verify voltage 


Switch key to "SAFE" position, 
disconnect firing panel power. 


remove arming key. 


and 


Put on safety goggles, 
wriststats. 


hearing protectors, and 
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.4.11 

10.4.12 

10.4.13 

10.4. 14 

10.4.15 

10.4.16 

10.4.17 

10.4.18 

10.4.19 

*).4.20 

0.4.21 

10.4.22 

10.4.23 


J *SHK-FOP^004 


pSsitionl*^^' junction box switch to "ARMED" 

Leave room and close door. 

Increase voltaae at 

at power source by 50%. 

to "ARMED'^^position!" insert arming Jcey, and switch 

Open red cover and flip firina switch 

ir blasting cap tlr.s, continS. pcocSiur. at s.ction ,.o 

Obtain explosive misfire container. 

«L?sta?l“'' '■•“‘"9 protectors, and 

in Roo. 170, nova junction box switch to -BOLB- position. 

a'!fiJa”or cLpT^^^"’ 

Renove blasting cap by using mechanical devices 

c^rtrjri? Joi^nsp«:t*“” ‘“-o 
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xO.5 

10.5.1 

10.5.2 

10.5.3 

10.5.4 

10.5.5 

10.5.6 


^ MKtr ff1 f i tting r^ st 


ED73-SHK-FOP-004 


Switch key to "SAFE" position 
disconnect firing panel power. 


remove arming key. 


and 


insure that no one enters Room 170 for 
a period of i hour after blasting cap detonation. 


At the end of the reguired waiting period, 
goggles, hearing protectors, and wriststats 


put on safety 


In Room 170, examine explosive to determine if it is 
feasible to detonate by use of another blasting cap. 

If another blasting cap may be used, continue procedure 
at Section 7.io. 


Obtain explosive misfire container. 

Use mechanical devices to remove explosive and place in 
explosive misfire container. ^ 
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Test Procedure Deviation 
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Figtires 
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FIGURE 1. PYRO SHOCK CONTROL EQUIPTMENT 






BREAK OVER BRACKETS 




2 


§ 
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FIGURE 2. BREAK OVER BRACKET ASSEMBLY 



it 



oa OQ 
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FIGURE 3. HORIZONTAL BREAKOVER 


(A) CHOKED 


(B) SADDLED 



figure 4 . LIFTING 


strap ATTACHMENTS 




Small Lip 



figures, aero heat shield seal 


drawn BY: 
K-MmCHELL 
4 / 9/93 
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DIMENSIONS ARE IN INCHES 




2 
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FIGURE 7. FLSC CONFIGURATION 




51 


TORQTTTC 


Torouft 

Drivft 

Cal. 


250ft-lbs 

100 ft. lbs 
25 in - lbs 
750 in • lbs 

1/2" 

3/8" 

3/8" 

3/8" 

01/20/94 

10/05/93 

10/05/93 

?????? 

EMJ00359 

BTW.2RCF 

5492304 

T.267.GL 

150 in - lbs 
100 ft. lbs 

3/8" 

1/2" 

08/24/93 

10/05/93 

52117 

7011013 


IZS£ 

Pos. C Bracket 
A, B, D, Bracket 
AHS Fasteners 
Ship. Cent. Gmd 


HATCHFT^ 
1/2" drive 

o/o*» J • 


HANDTJ?ff 


1/2" drive (long) 
3/8" drive 


Kfl ®"ewdriver handle 
1/4 slide handle 


SOCKETS 



Size 

Drive 

XU2£ 

3/4" 

1/2" 
O /0'» 

regular 


0/8 
1 /otf 

regular 


1/2 

deep well 

5/8" 

1/2" 

regular 


1/2 

deep well 

25/32" 

1/2" 

deep well 

11/16" 

3/8" 

o /ntt 

regular 


3/8 

deep well 


o/8 

regular-elbow 

1/2" 

3/8" 

regular 


3/8" 

deep well 

9/16" 

3/8" 

regular 


Qwner 

Bill S. 
McGee 
McGee 
McGee 

McGee 

McGee 
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1/4 


regular (AHS) 
regular 


3/8" 


vr 

3/8" 


ACAPTKBS and 


Size 

1/2" to 1/2" 
1/2" to 3/8" 
3/8" to 3/8" 


extension 

extension 

extension 


3/8" to 1/2" 
3/8" to 1/4" 
3/8" to 3/8" 


adapter 
adapter 
adapter (elbow) 


ALT.RTSf ffpAn snf 

1/2" drive to 9/16" 
1/2" drive to 1/2" 
1/2" drive to 3/8” 
3/8" alien 
3/8" alien (cut-off) 


BOX KNT> AND OPEV pism 

11/16" box end 
9/16" box end 
1/2" box end 

1/2" open end 


mHEBJCQOLS 

Pipe extension 

SpedaJ wrenches for inspection plate nuts 
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Proof Load Inspection Sheets 
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u mng Eqninment 


PCH IdentificAtion 

a- Nomenclature; 

b. SN; 

Location of Lift (Pac. Bldg.) 

a. Building: 

b- Date of lift; 


2 . 


4 . 


6 . 


CheckUst 

a- Assessment Prior to Critical Lift 


Handling Ptocedure Number 


Weight to be Lifted (in lbs.) 

a. Item: 

Hoisting Elqulpment 

c- Total: 


b. 


1 . 

2 . 

3. 

4. 


Maintenance records 

“'fpS'/n.lL 

Assessment prior to critical lift onmnio*- 
MSFC-STD-126E complete per 


Operator's Certification Validation: 

— Rigger _ 

Forklift 


wSil‘SSS‘°” “f ««save 

Dummy load lift of 
discrepancies noted. 


For tofonnotlon. ob«rv.Uon. 


Flagman 

Personnel Holst 


-^ bS i completed and no 



MSFC PCH Move Manager 

® Date 

MSFC Safety 

Date 

MSFC Quality 

— Date 
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1 . 


mting-EqulDment ^ ^ 


6 . 


PCH Identification 

Nomenclature: 
b. SN; 

Location of Lift (Pac. Bldg.) 

BuUding: 

b- Date of lift; 


Handling Procedure Number 


Checklist 

a- Assessment Prior to Critical Lift 


Weight to be Lifted (in IbsJ 

Item; 

Hoisting Equipment _______ 

c- Total; 


a. 

b. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 


b. 


Operator’s Certification Validation; 

— Rigger _ 

Forklift 


wear or^usV/°" shows no evidence of damage, excessive 

Dummy load lift of _ 
discrepancies noted. 


Fot.ddiU.nUinfonn.tion. obeen^Uon. «d remuk. 


Flagman 
Personnel Holst 


Jl2aa completed and no 





MSFC PCH Move Manager 
MSFC Safety 
MSPC Quality 


Date 

Date 

Date 
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PCH Identification 

a- Nomenclature; 
b. SN: 

Location of Lift (Fac. Bldg.) 

a- BuUdlng; 

b. Date of lift; 


Checklist 

a- Assessment Prior to Critical Lift 


Handling Procedure Number 


Weight to be Ufted (In Ibi.) 

Item; 

Hoisting Equipment 

Total: 


a. 


b. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 


Operator's Certification Validation: 

Crane _ 

Forklift 


wear or^use/°" evidence of damage, excessive 

Dummy load lift of _ 
discrepancies noted. 


Flagman 

Personnel Holst 


JllSa completed and no 


For additional InformaUon. obaervaUon. and remark. 




MSFC 


Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 



FCH Identification 

3- Nomenclature: 

b. SN: 

locaUon of Lift (Fac. Bldg.) 

Building: 

b- Date of lift; 


Checklist 

Asstssmtm Pnor to Cmical Lift 


ttwIUng Procedure Number 


Weight to be Lifted (In Iba.) 

Item: 

Hoisting Equipment 

Total: 


a. 

b. 

c. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 

worljtog ^Magged with appropriate max 

of hoisting equfp^nt"as cm 52 working load 
^^Ss'S!i 26 E per 


b. 


Operator s Certification Validation: 
Crane 

Rigger _ 

Forklift 

Driver _ 


Flagman 


wear or*SbuS^.^°" shows no evidence of damage, excessive 

Dummy load lift of 
discrepancies noted. 


Personnel Holst 


-ibaa completed and no 



MSFC PCH Move Manager 
MSFC Safety 
MSPC Quality 


Date 








PCH Wentlficatlon 

3 - Nomenclature: 

b- SN; 

loe«tlon of Lift (Fac. BWg.) 

Building: 

Date of lift; 


Procedure Number 


Weight to be lifted (la lb..) 

Item: 


a 


b. 


6 . 


Checklist 

a- Assessment Prior to Critical Lift 


Hoisting Equipment 
Total: 


1 . 

2 . 

3 . 

4 . 


Maintenance records 
SrlSS'?oad 7 ®^" appropriate max 

load 

MSFC*STO-126? ‘^'^“oal lift complete per 


b. 


Operator's Ceniflcatlon Validation: 

Crane _ 

— Rigger _ 

Forklift 

Driver _ 


Flagman 


d. 


wSJtfbSS"™ -«'"ce Of damage, ea^ss^s 

Dummy load lift of 
discrepancies notetf 


For additional Information. ob.erv«tlon, and remark. 


Personnel Holst 


JbSa completed and no 



MSFC PCH Move Manager 
MSFC Safety 
MSFX^ Quality 


Date 

Date 

Date 
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» 


WAS/V 

National Aeronautics and 
psce Administrafion 

& ip“e S r'“f 

■ipace Hight Center Alabama 35812 


BSM-TCP.EP54.002 


> 


BSM Delta Qualification Test 


Describes 
Safety Critical Operations 



MSFC - Cov,r 2 (R,^. 
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BSM-TCP-EP54-002 


BSM Delta Qualification Test 


Move BSM from Pvro vjk ... 


Prepared by; 
MatBevill EP-12 

08 / 16/93 


Motor SN : 73f > 

Test Date: 
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P.4/5 


SsLP lb 'ya la.-i^Hn cso 


Q^ineering 


02 


Afeprovtdby: 







/Shock Ub Tt 

»1 Cl.m«,l«wn; »ltBtjA3^ 



»>« Tm Brinefc/ED7« 

l-/Jwk W#ij»/U^C5y^ 

._ I ■ ^ ^ 

Dc»i WcnciilJSBI^ 






wafTi 


Dm* 

i2<^£r 

Dato 

£>grt^? 

Dote 

Date 

Dato 

Sa^-i T 

Ottt ^ 





•s 


*’20 ■ 3Dyd 

SEP 16 -93 ,2.22 


fiScJ3 3JSW WOyj 
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ec : 0 1 

408 


9T dSS 

P^^GE . 004 



Move BSM from Pyro to Vibration / Setup Thermal Conditioning 


Prepared by: 
Approved by: 


Seidl 


Mat Bevill/MSFC TE/EP12 

lA 






McGee/MSFC Vibration Lab TE 

Q[ ■ A\gnj>iiAQ 

JitW Herring^SFC Py|l| Shock Lab TE 



Richard Leonafd/MSFC Safety/CSOl 



Rick Clements/MSFC Quality/CQ06 

i n— ^ 

Ben GolSeii/Motor Systemi'Division/EPll 



^naniic Test Branch/ED73 


Chuck Wells/UTC/CSD TE 

AmJJA'Lia'J 


csduhi 


Date 




Date 


Date 

±l^s 

Date 


Date 

?//fA3 

Date 



Date 


Date 


on WencilAJSBI 


Table of CoT|^^yi^cy 


1.0 General Information 

2.0 Applicable Documents 

3.0 Safety 


4.0 Test Items and Test Requirements 

4.1 Test Items 

4.2 Test Requirements 

4.3 Test Conditions 

4.4 Test Equipment 

4.5 Move and Setup Procedure 

5.0 Personnel Responsibilities 


ao 

7.0 


8.0 


Move BSM from Pyro Shock Area to the Vibration Test Area 
ai Take the Test Item to the Vibration Test Room 


Thermal Conditioning for Radial Axis Setup 


7.1 

7.2 

7.3 

7.4 

7.5 


Radial Axis Test Setup 

Attach Adapter Plates to the Aft Skirt Support Brackets 

Mapter Plate Attediment to the Vibration Table 
Disconnect the Lifting Straps from the Motor and Crane 


Thermal Conditioning Setup 


8.1 Conditioning Chamber Setup for Radial Axis 
9.0 Post Test Verification 


Appen^ A - Test Procedure Deviations 
Appendix B • Figures 

Appendix C - Proof Test Inspection Sheets (lifting equipment) 
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LO 


20 


fieneral Inform 
1-1 Scope 

™ m»e Kfe fern ““ to perform 

test facility ^o^“ Se t^iTef*** •» “>* ” 

Radial a/s vibSte n conditioning setup for the 

1-2 Objective 

“>c Pl>y«ical and 

particular inS fbr Uitse “»*»«• °f 

incl/de the ^ 

gram support rod. insert, and the igmter 

Applicable 

MSFC-STD-513A 


EG5300.36A 

29CFR1910 

NSS/GO 1740.9 
NHB 1700. 1(V1) 
AMC-R 385-100 
EPOl-SOP-01 

MM 1700.4 
MMI 1700.17 

MMI 1710.1 

MMI 1710.6 
MMI 1711.2 


Safety 

(OS^f Administration 

Safety Standard for Lifting Devices and Equipment 
Basic Safety Manual 
Safety Manual 

*"• Critical 

Safety and Environmental Health Hazards 

*>»i iwi. 

MSFC Program for Personnel Certification 
Mishap Reporting and Investigation 
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ao 


MMI 1845.1 
MMI 6400.2 

MSFC-RQMT-1493 

MSFC-STD-1800 

MSFC-STD-126E 


Hazard Communication Program 

«id Moving 

E.ertmsmUcDi«fcurgeC„ntm,Rc^„„,„,, 

EaplosiTODeiSl?®^ Control for Propellant am 
of Proof Testing and Certificati 


— — ^Muipment — 

CSIW597.93.1Rev.B Enhanced Delta Oualifi .• 


ai 


a2 


as 


01, Rev. A.,'sta^ar<iOpS^tSn ETOl-SOP- 

pperohons '.If safety ruKfmi.^^"'** Crttic^ 

to personnel and/or 

Emergency telephone numbers are as foUows: 

Safety . ^ 

Amhulance 

Security 

Utilities 

Medical Center ^ 

ommumcation Repair 4-1771 

mspct^^c: msfcse SIaL 

Date / Time; _ ~ jfO ' - 

suspended tolds^^^tesssSTo^d^^ themselves beneath 

adequately block^^p ““■* «« securely and 



3.4 


3.5 


eXt -ifted oni, 

bars and slings may be of travel. Spreader 

use, but must be rafsel X" ftetZ* ''^on not in 

2e™t be at least in 

orXT&SSnrf’^^ sh^ be certified 
» the.r possession a valid ceSS"cI!S ' *“''® 


Certifications checked by; 
Date / Time; 




3.6 




a? 


3.8 


3.9 


more 

Pdtup pS thM“4*.fi^'Sy‘',^"‘' ***'* “Ore 

^r pomt used is eq >f the weight capacity 

“■* P5“t of the n2ted sliS^l ,fe‘^."“Sht oapadhr of 

«Xe ^rtr “ oXStlS rX' 

howev*,^ ®My *'«<* the crane moves 

^ problen. -yXstVC^^fc^vi^®'"®*® «a4-r 

^“tio” ^ be halted by the 
maintained. ^ area cannot be 

shoulders. “ is at or above the 

3.12 Tag line operators are to wear leather gloves. 

3 ^ operations 

313 9 ^See NOTE) 

Live (Loaded) Solid Rocket Motor 



NOTE: Grease and solvent use are only "if needed" as 

determined by the MSEC TE and CSD TE. 

3.14 Any time a crane is being used, it must be dogged if; 

3.14.1 The load will be suspended in a static condition for an 
extended amount of time. 


3.14.2 A crane operator crew change or substitution must be made. 

3.15 No electric power tools shall be used near the live test item 
Use of pneumatic tools is acceptable. 

3.16 jp-ound rabies and ground straps end-to-end resistances 
snail be verified with a multimeter. These resistances 
must measure less than 1 ohm. 

3.17 ^1 personnel within touching distance of the BSM or ordnance 
shall wear a wnst strap that has been checked with a wrist 
strap checker. This step should be performed each time the 
wnst strap groimd is broken. 

3.18 All personnel within touching distance of open grain 
propellant (and ordnance) shall wear antistatic coveralls. 

4.0 Test Items and Test Renuirempntg 

4.1 Test Items 


The test item for the delta qualification vibration tests consists 
of a live BSM which will be tested in the aft motor 
co^guration. The motor will be tested with an aero heat 
shield over the exit cone. The motor weighs approximately 154 
pounds each. 

4.2 Test Requirements 
4.2.1 Test Tolerances 


Unless otherwise stated in this procedure, the tolerances 
apphrabl^ the test conditions described shall be as specified 
m MIL-STD-810D. These tolerances are as follows: 


Temperature: 


±5“F 
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42^ Test Data 


4 ^ 

4.3.1 

4.3^2 

4.3.2.1 

4.3.2.2 

4.3.2.3 


non-recording instruments will be 

^5,*? w o log sheets. 

. ® ^ sheets will identify the test being performed the 
test item, the item part number, and the applicable test 
procedj^e. Corrections or changes will be made by drawing a 

Th® aew entry will 
initialed by the person making 
the entry. Each page will be signed and dated at the bottom of 
toe page by the person making the entries, and counter signed 
by toe test engineer after review, ^ 

Test Conditions 


The live delta qualification motor will be vibration tested at a 
speafic tem^rature. The motor will be either be tested at 25»F 

or at 125 F dependmg on which motor is controlled bv this 
procedure. 



IT team to ensure that 


K^f MSFC TE is responsible for checking the weather conditions 

® relative humidity must be above 
above 20%, aU move operations will be 
postponed until favorable weather conditions resume. 

Test site's relative humidity: MSEC TE 

4f/z ' ^ 

The MSEC TE shall check with the Arm 
there is no lighting within 10 miles. 

(MET team phone number..,.876-2465). 

Flighti^ is wthm 10 mles during any time that a five 
BSM IS in building 4619, the MSEC TE shall mairo 
^Mgements to Reconnect toe motor ground from the 
facility pound. The motor shall remain ungrounded until 
toe lightoing is out of range. 

^en reconnecting the ground after a lightning storm, a 

should be connected to toe ground wire from 
toe motor Iwfore connectmg to facUity ground. This allows any 

2^5 ^ to slowly dissipate to ground. The resistor 

should be left connected for no less than 30 seconds. 

^r the spewed toe, disconnect the ground wire from facility ground 
fedlltr^^uS® eroymd strap from toe motor to 




[/ 



4.3^ 


-n. However, if 

Velostat and sealed with condtactive tepe*^ i° 


4.4 Test Equipment 

4.4.1 All measurements shall be madp wifK ^ * 

equipment whose accuracy and/«». rl 

verified. accuracy and/or calibration has been 


Calibration Acceptable ^ 


— r ^(MFSC TE) 

4.4,2 I^fl4,ading of Handling E,uipn.ent(™,„ired for PCH) 

4.4.2.1 *^6 heaviest lift durine all nffKo/iavU 

will be lifting the motor whila^ilf if testing 

The motor aSd shipping container. ^ 

All forklifts and ove?held ^eigh about 310 lbs 

to 5 least 110% of Ss ®®l«>reak) tested 

performed prior to any haifdlW of the^RQM^^^ ^ 

be repeated until something other ^ 

.iSiT3>SS'S."“‘ 

a. The proof load must be at least 350 lbs. 

lower to ^^d three'^times^hil^^^ fi®®® ^ 

third lift. Lifting strans anri c« * minutes on the 

during the lift. ^ ^ spreader bar should be attached 


4.5 

4.5.1 

4.5.2 


THEEnoOETEErmsPECTIO^SHEE 

Procedure for the Move and Setup 
PPPimun. of the MSPC TE, MSTC 

r^Th * ‘h® 

the test or test item, MSFC will nnh^fv f K which aflfects 

representative of the event varKaU^^ *5® authorized UT/CSD 
Test Procedure Deviation fNA<?A^^ generate a 

P;ocedure DewSonts prl?^'n®®®®i- Test 

of any discrepancies shall also be taken*"*"*** Photographs 



5.0 


6.0 


P ersonnel ^ 

^•1 Test Witnessing 

representativel^^USBI auAorized UT/CSD 

also witneL the test 

Notification of the start nf *»stmg (moving and setun^ 

UT/CSD anTu^ltf^ ^ communicated to 
MSFC safety representative and ^he 

m advance. ™ engineer at least 2 hours 


5.2 

5.3 

5.4 

5.5 

5.6 


MSFC Safety Notified 
UT/CSD Notified 




:OL 


Y \ ^ 

The MSFf] Ti? 

be 

rrrt _ 


The MSFC TE shall «*oW 

shall be 

Area secured? 


NO 


i^^3fSFCTE 
^ ^ /■ / ^^MSFCSE 


iiy^ 


^ -ben «,e n.„t«. u in the vihtation 



c 




He red Trt^ 

^€L0ljl»^O HsJDTO^C Tb TX/-£' 

vryt'^^ ^OocA-fC^O o^D 2_ ^^f-oc-K 


u^»V5 3>(^co ^.i3»^t?TrrST^ . ’Tlt^ #*-^corE>f^ \ju>f"c^ Yt+-c>^ 

■nv«<v^1^ To T7r^ T^nx ^ . "TTf-^ : 57 ie/H=* ~nt^ 

TH-c if-<oTTt>(Z^ TO Tlfjr t->i2064<00 

i^-rope-^ TW P’uiV-nr 65<^ic^rcnri> 

^v*-=>s> u^trr> -ro co^>o»eziT -ttn /^ x- -, ^ 

' C<£)Eou-jo£i ) 

TH-^ “• — ^ 


fJo 
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6L1 


Take the Test Item to the Vibratioii Test Room 


truck ready to transport the test item to the 
at least one ** ‘“™«* “d 

CAUTION: Make New Ground Before Braking Old Ground. 

6.1.2 TIi 6 MSFC TE rail senirifv >i og^\ a. - 

escort to the vib^So^b ’ *" 

6.13 Atta* a groMd wire to the truck chassis and veniv its 
resistance. Resistance shaU measure less thanTSi 



\.h 


Resistance measured _ ^ / MSFC QA AL 


a "Pr^CS I T~sT 

7A=ch C 


CAUTION: ^ercise care not to entangle or tug on the motor 

grounding strap during the foUowing lifting operation. 


6.1.4 SLOWLY lift the motor and pallet using the certified fnrlr lift 
and load into the truck bed. ^re the 

6.13 Attach the ground strap from the track chassis to the motor case. 

Venfy resistance between motor case and track chassis (<1 ohm): 

Resistance measured: * / MSFC QA 

6.1.6 Disconnect the motor to test cell ground. 

6.1.7 Upon arriv^ of escort . the motor carrying truck and escort 

^ provided in Figure 1 moving 

at a maximum speed of 10 m.p.h. ® moving 

6.1.7.1 Fork lift sh^ proceed to the point designated on Figure 1 
to the longitudinal axis vibration test room. 

6.1.7.2 ^rc iFshaU make sure that the necessary hardware and 

materials are transported to the vibration iSt room. 

»Tch^"i:? kaSonl""- win tura offifr engine 

sf ^ (^*>.) ground and verify its 

resistance. Resistance shall measure less than one (1) ohm 

Resistance measured: CL / MSFC QA 


./ 




6.1.8 

6.13 


[/ 
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7.0 


finfl Af __ j 

its resistance. Resistance s^me'Tsure iSs SSS o^lTSSi. 

Resistance measured; 1 I mSPC QA /y 

6.1.11 Remove motor to chassis ground. / 

CAUTION: ^^c--^not_to^„„„ect the g«.n„d wire, during' 
Place the*MtaSh to Uab“i'tog““’’‘”'^ l>rackets and the pallet. 


aU5 the doors that enter the high hay open while handling the BSM 

J^nermnl Prenriis-^ i - _ 


[vf^ 



7.0.1 


Unless otherwise stated bv the M^FP tt? h 
to this test shall stay in SL vibr««AA Personnel related 

test set-up and actu^ teste ™om during the 

70^ Bare Te.t Run 

verify that the This procedure wOl 

the vibration spectrum is within properly and that 

paragraph 4.2.L tolerances specified in 

Bare fixture run performed: yes no 

Comments. _ gy<- -fA^r< p e<^-{>?rrKeJ LmA^ ^ 

Radial Axis Test Setup 
71-1 general Tr^f^rmntfnn 

MSPC wiU Prorid^adapt^ pla^**l^^^ current. 

aapier plates to accommodate the UT/CSD supplied 


7.1 


[/ 
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“ U>e aft motor 

The motor wiU be vibrated if^rh S.k ?“* ““fipjration. 

as shown in Fi^3 ^ ™ *f®‘; ”f ‘'!™ orthogonal axes 

of two aocewSra l^ateZSlrfS* ** «“ »«««e 
fixture attach poi^ i ® ^ bracket/ 

attached to the motor near zero ^ 

degrees at the forward end as aft end, and 180 

be oriented to the test axes ’as shown in % Accelerometers shall 

control accelerometers to the vihraHnlfVlif?^*^' the 

and aft attach pointe LS 

Secure the accekroLter S to ^^^^“‘^tion. 

Use an oscilloscope to veriS tSt^p ® *®Pe- 

control system on^tht -t^ltltomS^^^^^^^ 


g ui 1 C 90 . 

72 Attach Adapter PUte. to the Aft Skirt Support Brackets 
of“p^r 4b for the installation 




CAUTION: The foUowing step involves woridnv wiri. 

£Hr^ «• 


7^.3 Place the motor on the wood supports. 

REMINDER: ^ to put the custom shims in their correct 

SSSr*hr.CtSr‘*pt:^"*'»" •>»•*» 

CAUTION: l^n ^^ niml shaU wear Neoprene- 

dispos^”?^ SSS^’S!**'^ 

and adapteV plate ^ ‘>>e brackets 

“PPcopriate nuts and washers on the bolts but DO NOT 







plates aifd s^:ure^^th fasteners through the adapter fj/ 

wallers tSSi 021CPD^^ alternate) with NAS1587-8C [ 

positions (as marked on “d “D” ^ 

lbs) above running toroue ^theV" ^ ® “-lbs (51 to 60 ft - 

bolts (10107^hS^al^t^*wiA NASl ?87 ?nr EWB0420-10-32 

and TLNl023Cnq in dir i- * WAfc>1587-10C washers 

1380 indbs (98 to i'l5 ft IbSS''^^® ^175 to 

grip is free from the threaded area*il!h?^ bolt 

bolt protrudes above nut; if not, use tdtelJiS 


F WJZlgtn I 

r MSEC QA 

C torque value: LQ:x.ff'l^ MSFCOA "" 

Torque wrench SN: ' D.'^f 

"C“ L'H^cc ^ 

CAUTION: 

&*"sr,ra-£s,=?ssi,-w' 


7^.9 Remove wing nuts from the adapter plate to vibration table fasteners. 

Overhead^rSlf aL^^c -S st^tem 

in the Table. ** “ Proper Holes 


7.4 


7.5 


Adapter Plate Attachment to the Vibration Table 

StS5sSrS? 

should be torqued to 65 foot-po^r*^^"^ 

Record torque value: _ Of QA 

Torque wrench SN: - Zt\rc 

Diaconnect the Ufting straps from the motor and crane 

1^ 0<\luWl3 

^ -2Z '93 


\.y 




c 
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8.0 


Ihermal Conditinni^^, 

General Information: 

hoiOT^orto*ribratira j ® ’““““m of 24 

vibration. l„e cotor 

tXf^or 

reconditioned for twice the time ouVjV to“^«. 


Motor #1 
Motor SN 


8.1 


Motor #2 oy 

Motor SN /o/?/7 7?.^ 


Conditioning Chamber Setup for Radial Axis 


* Jhe ““-“tiooing chamber over 

,w^ Ch^ber is in place, attach the necessary hoses and 
nstrumentation from the conditioning unit to the chamber. 

8.1.3 Make sure the chamber thermocouple is in the correct nosition 
for measuring the air temperature around the motor 

8.1.4 Make sure the motor ground strap is secured. 

8.1.5 Activate conditioning unit and monitor the temperature Thp 

-Pe-rc 

Record time when chamber reached desired value: /I 'OOg.^ 


\y^ 

[ly 
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£0St Tftst 

^Vted“bTrp^v?d'de^„“„7 ““P'**®* (®^ 

b- All Procedure changes have been recorded and approved. 
Submitted Verified by: 

Test Engineer 

Date: 1 1 

Motor Serial Number: LOQo'I 5 ^ 
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AppenrfiY A 


Test Procedure Deviation 
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Figtires 





FIGURE 2. BLOCK DIAGRAM OF VIBRATION TEST SETUP 
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drawn BY: 

K.MITCHELL/EP54 

4/19/93 










FIGURE 3. VIBRATION TEST SETUP 


(A) CHOKED 


(B) SADDLED 



(C) 3-D IN SADDLED POSITION 


FIGURE 4 . lifting STRAP ATTACHMENTS 

ORAWNBY: 

K.MrracLL/EP54 
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AppendiY r 


Proof Test Inspection Sheet 



1 . 


3. 


5. 


6 . 


PCH Identification 

a. Nomenclature; 

b. SN: 


Handling Procedure Number 


Location of Lift (Fac. Bldg.) 

Building: 

4. Weight to be Lifted (in 

b. Date of lift: 

iicni. 

b. Hoisting Equipment _ 

c. Total: 

Checklist 

a. Assessment Prior to Critical Lift 


f- Maintenance records 

2. Equipment tagged with appropriate max - 

working loads r,- k _ 

^ if working load 

of hoisting equlptment as configured ^ — 


Operator’s Certification Validation: 

Rigger _ 

Forklift Driver 


Flagman 
Personnel Holst 


wlS ^orTuTe '”" “f 


Dummy load lift of 




JbSi completed and no 



MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 

Date 

Date 
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1 . 


3 . 


5 . 


PCH Idcntificfttion 

a. Nomenclature: 

b. SN: 

Location of Lift (Pac. Bldg.) 

a- Building: 

b. Date of lift: 


2 . 


4 . 


ChecUist 

a. Assessment Prior to Critical Lift 


H a ndling Procedure Number 


Weight to be Lifted (in lbs.) 

Item: 

Hoisting Equipment 

Total: 


a. 


b. 


c. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 

Equipment tagged with appropriate max 
working loads 

Jif exceed max working load 

of hoisting equlptment as configured ° 


Operator’s Certification Validation: 
Crane 

Driver 


Flagman ____ 
Personnel Holst 


c. 




Jbs. completed and no 



wrw natLhg^ i>een 

STD^12^SR. ^ ^ gpinpil^ng^ wjth thC rgquiremgnf o f msfC- 


Date 

Date 


MSFC PCH Move Manag er 
MSFC Safety 
MSFXII Q iiall fy 


Date 



5 . 


L ifting Equipment Tnsj> e ction Sh^..» 


PCH Identification 

3- Nomenclature: 

b. SN: 

location of Lift (r,c. Bldg.) 

BuUding: 

b- Date of lift; 


6 . 


CheckUst 

a- Assessment Prior to Critical Lift 


Handling Procedure Number 


Weight to be Ufted (lu lbs.) 

a- Item: 

Hoisting Equipment 

Total; 


b. 


c. 


1. 

2 . 

3 . 

4 . 


Maintenance records 

KlL°r^ equfpfiSfnr" load 

“ «»-l im'co^SlC per 


Operator s Certification ValldaUon: 
Crane 

Rigger _ 

Forklift 

Driver 


d. 


wSitTbS'”" or damage, excesave 

Dummy load lift of 
discrepancies notecT 


Flagman 
Personnel Holst 


JbSs completed and no 


^ additional lnrorma«on.ob. orv.a,^ e„g 


In comnllfln AA 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 

Date 

Date 
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Mfttog-Eguipment Inspection 


PCH Identification 

a. Nomenclature: 


Handling Procedure Number 


location of Lift (Pac. Bldg.) 

2- Building; 

b- Date of lift: 

Checklist 

a. Assessment Prtor to Critical Lift 


Weight to be Ufted (in lbs.) 


Item: 


b. Hoisting Equipment 


Total: 


Maintenance records 

wSTl'i®"* Wropm.. 

Assessment prior to critical liff nj^ i 
MSFC-STD-126E complete per 


Operator’s Certification Validation: 

Rigger _ 

Driver 


wSil‘SuS“°" of Xomage. excessive 

dlscrepaMM noted; ^ completed and no 


Flagman 

Personnel Holst 


Foraddltlonallnformatlon. ob.*r«Uon. and remark. 



STD-12eg^ 


MSFC PCH Move Manager 
MSFC Safety 
MSPC Quality 


Date 

Date 

Date 
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Page : i 


A:\zooia history 

~y octce. u. = p„ ^ 

BOOSteT- Sor>a w^.1 


Booster Separation Motor: SN: 1000734 

Temperature: 25 deg. F (to deg., -5 deg.) 


266 12:51:03 

002 75.6 F 003 75,4 F 

266 12:53:03 

002 75.5 F 003 75.4 F 

266 12:55:03 

002 75.5 F 003 75.4 F 

266 12:57:03 

002 75.5 F 003 75.3 F 

266 12:59:03 

002 75.5 F 003 75.3 F 

266 13:01:03 

002 75.6 F 003 75.3 F 

266 13:03:03 

002 75.5 F 003 75.4 F 

- 266 13:05:03 

002 75.5 F 003 75.3 F 

266 13:07:03 

002 75.5 F 003 75.3 F 

266 13:09:03 

002 75.5 F 003 75.3 F 

266 13:11:03 

002 75.5 F 003 75.3 F 

266 13:13:03 

002 75.6 F 003 75.4 F 

266 13:15:03 

002 75.6 F 003 75.4 F 

266 13:17:03 

002 75.5 F 003 75.3 F 

266 13:19:03 

002 75.5 F 003 75.3 F 

266 13:21:03 

002 75.5 F 003 75.3 F 

266 13:23:03 

002 75.5 F 003 75.3 F 


266 13:25:03 
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Page 


A: \Z001A 

Thursday October 14, 1993 09: 11:54 pm 

002-****.* F 003-****.* F 

266 13:27:03 

002-****.* F 003-****.* F 
266 13:29:03 

002-****.* F 003-****.* F 
266 13:31:03 

002-****.* F 003-****.* F 
266 13:33:03 

002-****.* F 003-****.* F 
266 13:35:03 

002-****.* F 003-****.* F 
266 13:37:03 

002-****.* F 003-****.* F 
266 13:39:03 

002-****.* F 003-****.* F 
266 13:41:03 

002-****.* F 003-****.* F 

— 266 13:43:03 

002-****.* F 003-****.* F 

266 13:45:03 

002-****.* F 003-****.* F 
266 13:47:03 

002-****.* F 003-****.* F 
266 13:49:03 

002-****.* F 003-****.* F 
266 13:51:03 

002-****.* F 003-****.* F 
266 13:53:03 

002-****.* F 003-****.* F 
266 13:55:03 

002-****.* F 003-****.* F 
266 13:57:03 

002-****.* F 003-****.* F 
266 13:59:03 

002-****.* F 003-****.* F 
266 14:01:03 

002-****.* F 003-****.* F 


266 14:03:03 
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Page 


A: \Z001A 

Thursday October 14, 1993 09 : 11:54 pm 

002-****.* F 003-****.* F 
266 14:05:03 

002-****.* F 003-****.* F 
266 14:07:03 

002-****.* F 003-****.* F 
266 14:09:03 

002-****.* F 003-****.* F 
266 14:11:03 

002-****.* F 003-****.* F 
266 14:13:03 

002-****.* F 003-****.* F 
266 14:15:03 

002-****.* F 003-****.* F 
266 14:17:03 

002-****.* F 003-****.* F 
266 14:19:03 

002-****.* F 003-****.* F 
266 14:21:03 

002-****.* F 003-****.* F 
266 14:23:03 

002-****.* F 003-****.* F 
266 14:25:03 

002-****.* F 003-****.* F 
266 14:27:03 

002-****.* F 003-****.* F 
266 14:29:03 

002-****.* F 003-****.* F 
266 14:31:03 

®®2-****.* F 003-****.* F 
266 14:33:03 

002-****.* F 003-****.* F 
266 14:35:03 

002-****.* F 003-****.* F 
266 14:37:03 

002-****.* F 003-****.* F 
266 14:39:03 

002-****.* F 003-****.* F 
266 14:41:03 

95 


A: \Z001A 

Thursday October 14, 1993 09:11:54 pm 

—002-****.* p 003-****.* F 

266 14:43:03 

002-****.* p 003-****.* F 

266 14:45:03 

002-****.* F 003-****.* F 

266 14:47:03 

002-****.* F 003-****.* F 
266 14:49:03 

002-****.* F 003-****.* F 

266 14:51:03 

002-****.* F 003-****.* F 
266 14:53:03 

002-****.* F 003-****.* F 

266 14:55:03 

002-****.* F 003-****.* F 
266 14:57:03 

002-****.* F 003-****.* F 

_ 266 14:59:03 
002-****.* F 003-****.* F 

266 15:01:03 

002-****.* F 003-****.* F 
266 15:03:03 

002-****.* F 003-****.* F 
266 15:05:03 

002-****.* F 003-****.* F 
266 15:07:03 

002-****.* F 003-****.* F 
266 15:09:03 

002-****.* F 003-****.* F 
266 15:11:03 

002-****.* F 003-****.* F 
266 15:13:03 

002-****.* F 003-****.* F 

266 15:15:03 

002-****.* F 003-****.* F 

266 15:17:03 

002-****.* F 003-****.* F 


266 15:19:03 
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A: \Z001A 

Thursday October 14 199-, 

1993 09:11:54 pin 

002-****.* p 003-****.* p 

266 15:21:03 

002-****.* F 003-****.* p 
266 15:23:03 

002-****.* p 003-****.* p 

266 15:25:03 

002-****.* p 003-****.* p 

266 15:27:03 

002-****.* p 003-****.* p 

266 15:29:03 

002-****.* p 003-****.* p 

266 15:31:03 

002-****.* p 003-****.* p 

266 15:33:03 

002-****.* F 003-****.* p 

266 15:35:03 

002-****.* p 003-****.* p 

266 15:37:03 

002-****.* p 003-****.* p 

266 15:39:03 

002-****.* p 003-****.* p 

266 15:41:03 

002-****.* p 003-****.* p 

266 15:43:03 

002-****.* p 003-****.* p 

266 15:45:03 

002-****.* F 003-****.* p 

266 15:47:03 

002-****.* p 003-****.* p 

266 15:49:03 

002-****.* p 003-****.* p 

266 15:51:03 

002-****.* p 003-****.* p 

266 15:53:03 

002-****.* p 003-****.* p 

266 15:55:03 

002-****.* F 003-****.* p 
266 15:57:03 


Page : 5 
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Page : 6 


A: \2001A 

Thursday October 14 , 1993 09 :ii ;54 pm 

'- 002-****.* F 003-****.* F 

266 15:59:03 

002-****.* F 003-****.* F 
266 16:01:03 

®®2-****.* F 003-****.* F 
266 16:03:03 

002-****.* F 003-****.* F 
266 16:05:03 

002-****.* F 003-****.* F 
266 16:07:03 

002-****.* F 003-****.* F 
266 16:09:03 

®®2-****.* F 003-****.* F 
266 16:11:03 

002-****.* F 003-****.* F 
266 16:13:03 

002-****.* F 003-****.* F 
266 16:15:03 

002-****.* F 003-****.* F 
266 16:17:03 

002-****.* F 003-****.* F 
266 16:19:03 

002-****.* F 003-****.* F 
266 16:21:03 

002-****.* F 003-****.* F 
266 16:23:03 

002-****.* F 003-****.* F 
266 16:25:03 

002-****.* F 003-****.* F 
266 16:27:03 

002-****.* F 003-****.* F 
266 16:29:03 

002-****.* F 003-****.* F 
266 16:31:03 

002-****.* F 003-****.* F 

- 266 16:33:03 
002-****.* F 003-****.* F 


266 16:35:03 
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A: \Z001A 

Thursday October 14, 1993 09 : 11:54 pm Page: 7 

002-****.* F 003-****.* F 
266 16:37:03 

002— ****.* F 003— ****.* F 
266 16:39:03 

002— ****.* F 003— ****.* F 
266 16:41:03 

002-****.* F 003-****.* F 
266 16:43:03 

002-****.* F 003-****.* F 
266 16:45:03 

002— ****.* F 003— ****.* F 
266 16:47:03 

002— ****.* F 003— ****.* F 
266 16:49:03 

002-****.* F 003-****.* F 
266 16:51:03 

002-****.* F 003-****,* F 

- 266 16:53:03 
002— ****.* F 003— ****.* F 

266 16:55:03 

002-****.* F 003-****.* F 
266 16:57:03 

002-****.* F 003-****.* F 
266 16:59:03 

002-****.* F 003-****.* F 
266 17:01:03 

002— ****,* F 003— ****,* F 
266 17:03:03 

002— ****.* F 003— ****.* F 
266 17:05:03 

002— ****,* F 003— ****,* F 
266 17:07:03 

002— ****.* F 003— ****,* F 
266 17:09:03 

"^02— ****,* F 003— ****,* F 
266 17:11:03 

002-****.* F 003-****.* F 


266 17:13:03 
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A: \Z001A 

Thursday October 14, 1993 

002-****.* F 003-****.* F 

266 17:15:03 

002-****.* F 003-****.* F 
266 17:17:03 

002-****.* F 003-****.* F 
266 17:19:03 

002-****.* F 003-****.* F 
266 17:21:03 

002-****.* F 003-****.* F 
266 17:23:03 

002-****.* F 003-****.* F 
266 17:25:03 

002-****.* F 003-****.* F 
266 17:27:03 

002-****.* F 003-****.* F 
266 17:29:03 

002-****.* F 003-****.* F 

- 266 17:31:03 

002-****.* F 003-****.* F 

266 17:33:03 

002-****.* F 003-****.* F 
266 17:35:03 

002-****.* F 003-****.* F 
266 17:37:03 

002-****.* F 003-****.* F 
266 17:39:03 

002-****.* F 003-****.* F 
266 17:41:03 

002-****.* F 003-****.* F 
266 17:43:03 

002-****.* F 003-****.* F 
266 17:45:03 

002-****.* F 003-****.* F 
266 17:47:03 

002-****.* F 003-****.* F 
266 17:49:03 

002-****.* F 003-****.* F 


09:11:54 pm 


Page 


266 17:51:03 


100 
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09 : 11:54 


Page: lo 


A: \Z 001 A 

Thursday October 14, 1993 
- 002-****.* F 003-****.* F 
266 18:31:03 

002-****.* F 003-****.* F 

266 18:33:03 

002-****.* F 003-****.* F 
266 18:35:03 

002-****.* F 003-****.* F 

266 18:37:03 

002-****.* F 003-****.* F 

266 18:39:03 

002-****.* F 003-****.* F 
266 18:41:03 

002-****.* F 003-****.* F 
266 18:43:03 

002-****.* F 003-****.* F 

266 18:45:03 

002-****.* F 003-****.* F 
266 18:47:03 

002-****.* F 003-****.* F 

266 18:49:03 

002-****.* F 003-****.* F 
266 18:51:03 

002-****.* F 003-****.* F 

266 18:53:03 

002-****.* F 003-****.* F 

266 18:55:03 

002-****.* F 003-****.* F 

266 18:57:03 

002-****.* F 003-****.* F 

266 18:59:03 

002-****.* F 003-****.* F 
266 19:01:03 

002-****.* F 003-****.* F 

266 19:03:03 

002-****.* F 003-****.* F 

266 19:05:03 

002-****.* F 003-****.* F 
266 19:07:03 


pm 
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A: \Z001A 

Thursday October 14 , 1993 
002-****.* F 003-****.* F 
266 19:09:03 

002-**** * r» nno 

• r 003-****.* p 
266 19:ll;03 

002-**** * p nno 

• r 003-****.* p 
266 19:13:03 

002 — **** * p nno 

• r 003-****.* p 
266 19:15:03 

002 -****.* F 003 -****.* F 

266 19:17:03 

002-****.* F 003-****.* F 

266 19:19:03 

002-****.* F 003-****.* F 

266 19:21:03 

002-****.* F 003-****.* F 

266 19:23:03 

002-****.* F 003-****.* F 

_ 266 19:25:03 

002-****.* F 003-****.* F 

266 19:27:03 

002-****.* F 003-****.* F 

266 19:29:03 

002-****.* F 003-****.* F 

266 19:31:03 

002-****.* F 003-****.* F 

266 19:33:03 

002-****.* F 003-****.* F 

266 19:35:03 

002-****.* F 003-****.* F 
266 19:37:03 

002-****.* F 003-****.* F 

266 19:39:03 

002-****.* F 003-****.* F 
266 19:41:03 

002-****.* F 003-****.* F 

266 19:43:03 

002-****.* F 003-****.* F 

266 19:45:03 


09:11:54 pm 


Page: 11 
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A: \Z001A 

Thursday October 14, 1993 
002-****.* F 003-****.. p 


266 19:47 
002 -****.* 

266 19:49 

002 -**** . * 


:03 
F 003 


-****.* F 


:03 
F 003 


-****.* p 


266 19:51 
002 — **** . * 

266 19:53 
002 —**** * 

266 19:55: 
002 —**** . * 

266 19:57: 
002 —**** . * 


:03 
F 003 

:03 
F 003 

:03 

F 003- 
03 

F 003- 


266 19:59: 
002 —****. * 

266 20:01: 
002—**** . * 

266 20:03 
002 -**** * 


:03 

F 003- 
03 

F 003- 
03 

F 003- 


-****.* F 

-****.* F 
****.* F 
-****.* F 
****.* F 
-****.* F 

****.* p 


266 20:05:03 

002-****.* p 


266 20:07 
002 -****. * 

266 20:09: 
002 -****.*’ 

266 20:11; 
002 -****. * 

266 20:13: 
002 -**** . * 


03 

F 003- 
03 

F 003- 


-****.* p 

-****.* F 
****.* F 


03 

F 003 


03 

F 003 


266 20:15: 
002 —**** . * 


03 

F 003 


266 20:17:03 

002-****.* p 

266 20:19:03 

002-****.* p 003- 

266 20:21:03 
002-****.* p qq3_ 

266 20:23:03 


•****.* F 
****.* F 

-****.* p 

-****.* F 

-****.* p 

****.* p 


09:11:54 


pm 


Page: 12 


104 



A:\Z001A 

^Thursday October 14 , 1993 09:11:54 pm 

002-****.* F 003-****.* F 
266 20:25:03 

002-****.* F 003-****.* F 
266 20:27:03 

002-****.* F 003-****.* F 
266 20:29:03 

002-****.* F 003-****.* F 
266 20:31:03 

002-****.* F 003-****.* F 
266 20:33:03 

002-****.* F 003-****.* F 
266 20:35:03 

002-****.* F 003-****.* F 
266 20:37:03 

002-****.* F 003-****.* F 
266 20:39:03 

002-****.* F 003-****.* F 

— 266 20:41:03 

002-****.* F 003-****.* F 

266 20:43:03 

002-****.* F 003-****.* F 
266 20:45:03 

002-****.* F 003-****.* F 
266 20:47:03 

002-****.* F 003-****.* F 
266 20:49:03 

002-****.* F 003-****.* F 
266 20:51:03 

002-****.* F 003-****.* F 
266 20:53:03 

002-****.* F 003-****.* F 
266 20:55:03 

002-****.* F 003-****.* F 
266 20:57:03 

002-****.* F 003-****.* F 
266 20:59:03 

002-****.* F 003-****.* F 
266 21:01:03 


Page: 13 
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A: \Z001A 

Thursday Octobar 14, 1993 09 : 11:54 

002-****.* F 003-****.* F 
266 21:03:03 

002-****.* F 003-****.* F 
266 21:05:03 

002-****.* F 003-****.* F 

266 21:07:03 

002-****.* F 003-****.* F 

266 21:09:03 

002-****.* F 003-****.* F 
266 21:11:03 

002-****.* F 003-****.* F 
266 21:13:03 

002-****.* F 003-****.* F 

266 21:15:03 

002-****.* F 003-****.* F 
266 21:17:03 

002-****.* F 003-****.* F 
266 21:19:03 

002-****.* F 003-****.* F 
266 21:21:03 

002-****.* F 003-****.* F 
266 21:23:03 

002-****.* F 003-****.* F 
266 21:25:03 

002-****.* F 003-****.* F 

266 21:27:03 

002-****.* F 003-****.* F 

266 21:29:03 

002-****.* F 003-****.* F 

266 21:31:03 

002-****.* F 003-****.* F 

266 21:33:03 

002-****.* F 003-****.* F 

266 21:35:03 

002-****,* F 003-****.* F 

266 21:37:03 

002-****.* F 003-****.* F 

266 21:39:03 


Page: 14 
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A:\2001A 

Thursday October 14 , 1993 

002-****.* F 003-****.* F 

266 21:41:03 
002-****.* F 003 


266 21:43:03 
002-****.* F 003 

266 21 : 45:03 
002-****.* F 003- 

266 21:47:03 
002-****.* F 003- 

266 21:49:03 
002-****.* F 003 

266 21:51:03 
002-****.* F 003- 

266 21:53:03 

002-****.* F 003- 

266 21:55:03 
002-****.* F 003- 


-****.* F 
■****.* F 

****,* p 

-****.* F 

•****.* F 
****.* F 
-****.* F 

•****.* F 


266 21:57:03 

002— ****.* F 003 


-****.* F 


266 21:59:03 

002— ****,* F 003 

266 22:01:03 
002-****.* F 003' 

266 22:03:03 
002-****.* F 003- 

266 22:05:03 
002-****.* F 003- 

266 22:07:03 

002-****.* F 003- 


****.* F 

•****.* p 

“★***^* p 

^****.* P 
****.* p 


266 22:09: 03 

002-****.* p 003- 

266 22:11:03 
002-****.* F 003- 

266 22:13:03 

002-****.* F 003- 

266 22:15:03 

002-****.* F 003- 

266 22:17:03 


****.* F 
-****.* F 

-****.* F 
****.* F 


09:11:54 


pm 


Page: 15 
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A: \Z001A 

Thursday October 14 , 1993 

- 002-****.* p 003-****.* p 

266 22:19:03 

002-****.* p 003-****.* p 

266 22:21:03 

002-****.* p 003-****.* p 

266 22:23:03 

002-****.* p 003-****.* p 

266 22:25:03 

002-****.* p 003-****.* p 

266 22:27:03 

002-****.* p 003-****.* p 

266 22:29:03 

002-**** * p nn-» 

• r 003 —****^* p 

266 22:31:03 

002-****.* p 003-****.* p 

266 22:33:03 

002-****.* p 003-****.* p 

266 22:35:03 

002-****.* p 003-****.* p 

266 22:37:03 

002—**** * p n o , . . 

r 003-****.* P 
266 22:39:03 

002-****.* p 003-****.* p 

266 22:41:03 

002 -****.* p 003 -****.* p 
266 22:43:03 

002-****.* p 003-****.* p 

266 22:45:03 

002-****.* p 003-****.* p 

266 22:47:03 

002-****.* p 003-****.* p 

266 22:49:03 

002-****.* p 003-****.* p 

266 22:51:03 

002-****.* p 003-****.* p 

266 22:53:03 

002-****.* p 003-****.* p 

266 22:55:03 


09:11:54 pm 


Page: I6 
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A: \Z001A 

Thursday October 14 , 1993 

-002-****.* p 003-****.* F 

266 22:57:03 

002-****.* F 003-****.* F 
266 22 : 59 : 03 

002-****.* F 003-****.* F 
266 23:01:03 

002-****.* F 003-****.* F 

266 23:03:03 

002-****.* F 003-****.* F 
266 23:05:03 

002-****.* F 003-****.* F 

266 23:07:03 

002-****.* F 003-****.* F 
266 23:09:03 

002-****.* F 003-****.* F 
266 23:11:03 

002-****.* F 003-****.* F 

266 23:13:03 

002-****.* F 003-****.* F 
266 23:15:03 

002-****.* F 003-****.* F 
266 23:17:03 

002-****.* F 003-****.* F 
266 23:19:03 

002-****.* F 003-****.* F 
266 23:21:03 

002-****.* F 003-****.* F 

266 23:23:03 

002-****.* F 003-****.* F 
266 23:25:03 

002-****.* F 003-****.* F 
266 23:27:03 

002-****.* F 003-****.* F 
266 23:29:03 

002-****.* p 003-****.* F 

266 23:31:03 

002-****.* F 003-****.* F 


09:11:54 pm 


Page: 17 


266 23:33:03 
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09:11:54 pm 


Page: is 


A:\Z001A 

rhursday October 14, 1993 


002 -**** * 


F 003— ****,* p 


266 23:35:03 

002-****.* F 003-****.* F 
266 23:37:03 

002-****.* F 003-****.* F 

266 23:39:03 

002-****.* F 003-****.* F 

266 23:41:03 

002-****.* F 003-****.* F 
266 23:43:03 

002-****.* F 003-****.* F 
266 23:45:03 

002-****.* F 003-****.* F 
266 23:47:03 

002-****.* F 003-****.* F 
266 23:49:03 

002-****.* F 003-****.* F 

^ 266 23:51: 03 

002-****.* F 003-****.* F 

266 23:53:03 

002-****.* F 003-****.* F 

266 23:55:03 

002-****.* F 003-****.* F 
266 23:57:03 

002-****.* F 003-****.* F 

266 23:59:03 

002-****.* F 003-****.* F 

267 00:01:03 

002-****.* F 003-****.* F 
267 00:03:03 

002-****.* F 003-****.* F 
267 00:05:03 

002-****.* F 003-****.* F 
267 00:07:03 

002-****.* F 003-****.* F 

- 267 00:09:03 
002-****.* F 003-****.* F 


267 00:11:03 


110 


09:11:54 pm 


Page: 19 


A: \Z 001 A 

Thursday October 14, 1993 
002“****.* F 003“****.* F 
267 00:13:03 

002-****.* F 003-****.* F 
267 00:15:03 

002-****.* F 003-****.* F 

267 00:17:03 

002-****.* F 003-****.* F 

267 00:19:03 

002-****.* F 003-****.* F 
267 00:21:03 

002-****.* F 003-****.* F 
267 00:23:03 

002-****.* F 003-****.* F 

267 00:25:03 

002-****.* F 003-****.* F 

267 00:27:03 

002-****.* F 003-****.* F 
267 00:29:03 

002-****.* F 003-****.* F 

267 00:31:03 

002-****.* F 003-****.* F 

267 00:33:03 

002-****.* F 003-****.* F 

267 00:35:03 

002-****.* F 003-****.* F 

267 00:37:03 

002-****.* F 003-****.* F 

267 00:39:03 

002-****.* F 003-****.* F 

267 00:41:03 

002 -****.* F 003-****.* F 
267 00:43:03 

002-****.* F 003-****.* F 

267 00:45:03 

002-****.* F 003-****.* F 

267 00:47:03 

002-****.* F 003-****.* F 
267 00:49:03 


111 


^••\2001A 

Thursday October 14, 1993 

F 003-**..,. F 
267 00:51:03 

•* F 003-****.* p 

267 00:53:03 

302-****.* p 003-****,* p 
267 00:55:03 

302-****.* p 003-****.* p 
267 00:57:03 

302-****.* F 003-****.* p 
267 00:59:03 

302-****.* F 003-****.* p 
267 01:01:03 

302-****.* F 003-****.* p 
267 01:03:03 

302-****.* p 003-****.* p 
267 01:05:03 

302-****.* p 003-****.* p 

_ 267 01:07:03 
302-****.* F 003-****.* p 

267 01:09:03 

302-****.* p 003-****.* p 

267 01:11; 03 

302-**** ic p nno ... 

F 003-****.* p 

267 01:13:03 
302-**** * p 

• r 003-****.* p 

267 01 : 15:03 

302-****.* p 003-****.* p 
267 01:17:03 

302-****.* p 003-****.* p 
267 01:19; 03 

302-****.* p 003-****.* p 
267 01:21:03 

302-****.* p 003-****.* p 
267 01:23:03 

302-****.* p 003-****.* p 

267 01:25:03 

302 — ^ U' A n '5 ... 

F 003-****.* p 

267 01:27:03 


09 : 11:54 


pm 
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A: \Z 001 A 

Thursday October 14, 1993 

- 002-****.* F 003-****.* F 

267 01:29:03 

002-****.* F 003-****.* F 
267 01:31:03 

002-****.* F 003-****.* F 
267 01:33:03 

002-****.* F 003-****.* F 
267 01:35:03 

002-****.* F 003-****.* F 
267 01:37:03 

002-****.* F 003-****.* F 
267 01:39:03 

002-****.* F 003-****.* F 
267 01:41:03 

002-****.* F 003-****.* F 
267 01:43:03 

002-****.* F 003-****.* F 
267 01:45:03 

002-****.* F 003-****.* F 
267 01:47:03 

002-****.* F 003-****.* F 
267 01:49:03 

002-****.* F 003-****.* F 
267 01:51:03 

002-****.* F 003-****.* F 
267 01:53:03 

002-****.* F 003-****.* F 
267 01:55:03 

002-****.* F 003-****.* F 
267 01:57:03 

002-****.* F 003-****.* F 
267 01:59:03 

002-****.* F 003-****.* F 
267 02:01:03 

002-****.* F 003-****.* F 
267 02:03:03 

002-****.* F 003-****.* F 
267 02:05:03 


09:11:54 pm 


Page: 21 
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A: \Z001A 

Thursday October 14 , 1993 
267 02:07:03 

002 — **** ^ -p n/i-> j. 

r 003-****.* p 
267 02:09:03 

002-****.* F 003-****.* p 
267 02:11:03 

002-****.* p 003-****.* p 

267 02:13:03 

002 -****.* p 003-****.* p 

267 02:15:03 

002 -**“.* F 003-..*»., p 
267 02:17:03 

002 -..»... p 003-**..,. p 

267 02:19:03 

002 -****.* p 003-****.* p 

267 02:21:03 

002 -****.* p 003 -****.* p 
267 02:23:03 

002 -****.* p 003-****.* p 

267 02:25:03 

002 — **** * P rirx-y 

•* F 003-****.* p 

267 02:27:03 

002 -****.. p 003 -****.. p 
267 02:29:03 

002-****.* p 003-****.* p 

267 02:31:03 

002-****.* p 003-****.* p 

267 02:33:03 

002-****.* p 003-****.* p 

267 02:35:03 

002-****.* p 003-****.* p 

267 02:37:03 

002-****.* p 003-****.* p 

267 02:39:03 

002-****.* p 003-****.* p 

267 02:41:03 

OOS*^*** * P nno j. . 

F 003-****^* p 


09 ; 11;54 


pm 


267 02:43:03 


Page: 22 
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A: \Z001A 

Thursday October 14, 1993 

'-^002-****.* F 003-****.* F 

267 02:45:03 

002-****.* F 003-****.* F 

267 02:47:03 

002-****.* F 003-****.* F 

267 02:49:03 

002-****.* F 003-****.* F 
267 02:51:03 

002-****.* F 003-****.* F 

267 02:53:03 

002-****.* F 003-****.* F 

267 02:55:03 

002-****.* F 003-****.* F 

267 02:57:03 

002-****.* F 003-****.* F 

267 02:59:03 

002-****.* F 003-****.* F 

267 03:01:03 

002-****.* F 003-****.* F 
267 03:03:03 

002-****.* F 003-****.* F 

267 03:05:03 

002-****.* F 003-****.* F 
267 03:07:03 

002-****.* F 003-****.* F 
267 03:09:03 

002-****.* F 003-****.* F 

267 03:11:03 

002-****.* F 003-****.* F 

267 03:13:03 

002-****.* F 003-****.* F 

267 03:15:03 

002-****.* F 003-****.* F 

267 03:17:03 

002-****.* F 003-****.* F 

267 03:19:03 

002-****.* F 003-****.* F 

267 03:21:03 


09:11:54 pm 
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09:11:54 


Page: 24 


A: \Z001A 

Thursday October 14, 1993 
002“****.* F 003-****.* F 
267 03:23:03 

002“****.* F 003-****.* F 
267 03:25:03 

002-****.* p 003-****.* F 

267 03:27:03 

002-****.* F 003-****.* F 
267 03:29:03 

002-****.* F 003-****.* F 
267 03:31:03 

002-****.* F 003-****.* F 
267 03:33:03 

002-****.* F 003-****.* F 
267 03:35:03 

002-****.* F 003-****.* F 

267 03:37:03 

002-****.* F 003-****.* F 
267 03:39:03 

002-****.* F 003-****.* F 

267 03:41:03 

002-****.* F 003-****.* F 

267 03:43:03 

002-****.* F 003-****.* F 
267 03:45:03 

002-****.* F 003-****.* F 

267 03:47:03 

002-****.* F 003-****.* F 
267 03:49:03 

002-****.* F 003-****.* F 

267 03:51:03 

002-****.* F 003-****.* F 

267 03:53:03 

002-****.* F 003-****.* F 

267 03:55:03 

002-****.* F 003-****.* F 
267 03:57:03 

002-****.* F 003-****.* F 

267 03:59:03 


pm 
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Page: 25 


A: \Z001A 

Thursday October 14 , 1993 
002“****.* F 003-****.* F 
267 04:01:03 

002“****.* F 003-****.* F 
267 04:03:03 

002-****.* F 003-****.* F 

267 04:05:03 

002-****.* F 003-****.* F 

267 04:07:03 

002-****.* F 003-****.* F 

267 04:09:03 

002-****.* F 003-****.* F 

267 04:11:03 

002-****.* F 003-****.* F 

267 04:13:03 

002-****.* F 003-****.* F 

267 04:15:03 

002-****.* F 003-****.* F 
- 267 04:17:03 

002-****.* F 003-****.* F 

267 04:19:03 

002-****.* F 003-****.* F 

267 04:21:03 

002-****.* F 003-****.* F 
267 04:23:03 

002-****.* F 003-****.* F 

267 04:25:03 

002-****.* F 003-****.* F 

267 04:27:03 

002-****.* F 003-****.* F 
267 04:29:03 

002-****.* F 003-****.* F 

267 04:31:03 

002-****.* F 003-****.* F 

267 04:33:03 

002-****.* F 003-****.* F 

267 04:35:03 

002-****.* F 003-****.* F 


pm 


267 04:37:03 
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A: \Z001A 

Thursday October 14 , 19,3 09=11:54 p. 

- 002-****.* F 003-****.* F 

267 04:39:03 

002-****.* F 003-****.* F 

267 04:41:03 

002-****.* F 003-****.* F 

267 04:43:03 

002-****.* F 003-****.* F 

267 04:45:03 

002-****.* F 003-****.* F 

267 04:47:03 

002-****.* F 003-****.* F 
267 04:49:03 

002-****.* F 003-****.* F 

267 04:51:03 

002-****.* F 003-****.* F 

267 04:53:03 

002-****.* F 003-****.* F 

267 04:55:03 

002-****.* F 003-****.* F 

267 04:57:03 

002-****.* F 003-****.* F 

267 04:59:03 

002-****.* F 003-****.* F 
267 05:01:03 

002-****.* F 003-****.* F 

267 05:03:03 

002-****.* F 003-****.* F 

267 05:05:03 

002-****.* F 003-****.* F 

267 05:07:03 

002-****.* F 003-****.* F 
267 05:09: 03 

002-****.* F 003-****.* F 

267 05:11:03 

002-****.* F 003-****.* F 

267 05:13:03 

002-****.* F 003-****.* F 

267 05:15:03 


Page: 26 
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A:\Z001A 

Thursday October 14, 1993 
002“****.* F 003-****.* p 
267 05:17:03 

002“****.* F 003-****.* p 
267 05:19:03 

002-****.* F 003-****.* p 
267 05:21:03 

002“****.* F 003-****.* p 
267 05:23:03 

002-****.* p 003-****.* p 

267 05:25:03 

002-****.* p 003-****.* p 

267 05:27:03 

002-****.* F 003-****.* p 

267 05:29:03 

002-****.* F 003-****.* p 

267 05:31:03 

002-****.* F 003-****.* p 

267 05:33:03 

002-****.* p 003-****.* p 

267 05:35:03 

002-****.* p 003-****.* p 

267 05:37:03 

002“****.* F 003-****.* p 

267 05:39:03 

002-****.* p 003-****.* p 

267 05:41:03 

002-****.* p 003-****.* p 

267 05:43:03 

002-****.* p 003-****.* p 

267 05:45:03 

002-****,* p 003-****,* p 

267 05:47:03 

002-****.* p 003-****.* p 

267 05:49:03 

002-****.* p 003-****.* p 

267 05:51: 03 

002-****.* F 003-****.* p 

267 05:53:03 


09:11:54 pm 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 p„ 

~002-****.* F 003-****.* F 

267 05:55: 03 

002-****.* F 003-****,* F 
267 05:57: 03 

002-****.* F 003-****,* F 
267 05:59:03 

002-****.* F 003-****.* F 
267 06:01:03 

002-****.* F 003-****.* F 
267 06:03:03 

002-****.* F 003-****.* F 
267 06:05:03 

002-****.* F 003-****,* F 
267 06:07:03 

002-****.* F 003-****.* F 
267 06:09:03 

002-****.* F 003-****.* F 

_ 267 06:11:03 

002-****.* F 003-****.* F 

267 06:13:03 

002-****.* F 003-****.* F 
267 06:15:03 

002-****.* F 003-****.* F 
267 06:17:03 

002-****.* F 003-****.* F 
267 06:19:03 

002-****.* F 003-****.* F 
267 06:21:03 

002-****.* F 003-****.* F 
267 06:23:03 

002-****.* F 003-****.* F 
267 06:25:03 

002-****.* F 003-****.* F 
267 06:27:03 

002-****.* F 003-****.* F 
267 06:29:03 

002-****.* F 003-****.* F 
267 06:31:03 

120 
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A; \Z001A 

Thursday October 14, 1993 09: 11:54 pm Page: 29 

' 002 -****.* F 003-****.* F 
267 06:33:03 

®® 2 -****.* F 003-****.* F 
267 06:35:03 

®^2-****.* F 003-****.* F 
267 06:37:03 

002 -****.* F 003-****.* F 
267 06:39:03 

002 -****.* F 003-****.* F 
267 06:41:03 

®*^2-****.* F 003-****.* F 
267 06:43:03 

002 -****.* F 003-****.* F 
267 06:45:03 

002 -****.* F 003-****.* F 
267 06:47:03 

002 -****.* F 003-****.* F 
267 06:49:03 

- 002 -****.* F 003-****.* F 
267 06:51:03 

002 -****.* F 003-****.* F 
267 06:53:03 

002 -****.* F 003-****.* F 
267 06:55:03 

002 -****.* F 003-****.* F 
267 06:57:03 

002 -****.* F 003-****.* F 
267 06:59:03 

002 -****.* F 003-****.* F 
267 07:01:03 

002 -****.* F 003-****.* F 
267 07:03:03 

®^^2-****.* F 003-****.* F 
267 07:05:03 

002 -****.* F 003-****.* F 
267 07:07:03 

002 -****.* F 003-****.* F 


267 07:09:03 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 pn 

-002-****.* F 003-****.* F 

267 07:11:03 

002-****.* F 003-****.* F 
267 07:13:03 

002-****.* F 003-****.* F 
267 07:15:03 

002-****.* F 003-****.* F 
267 07:17:03 

002-****.* F 003-****.* F 
267 07:19:03 

002-****.* F 003-****.* F 
267 07:21:03 

002-****.* F 003-****.* F 
267 07:23:03 

002-****.* F 003-****.* F 
267 07:25:03 

002-****.* F 003-****.* F 
267 07:27:03 

002-****.* F 003-****.* F 
267 07:29:03 

002-****.* F 003-****.* F 
267 07:31:03 

002-****.* F 003-****.* F 
267 07:33:03 

002-****.* F 003-****.* F 
267 07:35:03 

002-****.* F 003-****.* F 
267 07:37:03 

002-****.* F 003-****.* F 
267 07:39:03 

002-****.* F 003-****.* F 
267 07:41:03 

002-****.* F 003-****.* F 
267 07:43:03 

002-****.* F 003-****.* F 
267 07:45:03 

002-****.* F 003-****.* F 
267 07:47:03 
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A: \Z001A 

Thursday October 14, 1993 09 ; 11 : 54 pm 31 

- 002-****.* F 003-****.* F 
267 07:49:03 

002-****.* F 003-****.* F 
267 07:51:03 

002-****.* F 003-****.* F 
267 07:53:03 

002-****.* F 003-****.* F 
267 07:55:03 

002-****.* F 003-****.* F 
267 07:57:03 

002-****.* F 003-****.* F 
267 07:59:03 

002-****.* F 003-****.* F 
267 08:01:03 

002-****.* F 003-****.* F 
267 08:03:03 

002-****.* F 003-****.* F 

_ 267 08:05:03 

®02-****.* F 003-****.* F 

267 08:07:03 

002-****.* F 003-****.* F 
267 08:09:03 

002-****.* F 003-****.* F 
267 08:11:03 

002-****.* F 003-****.* F 
267 08:13:03 

002-****.* F 003-****.* F 
267 08:15:03 

002-****.* F 003-****.* F 
267 08:17:03 

002-****.* F 003-****.* F 
267 08:19:03 

002-****.* F 003-****.* F 
267 08:21:03 

002-****.* F 003-****.* F 
267 08:23:03 

002-****.* F 003-****.* F 


267 08:25:03 
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A:\Z001A 

Thursday October 14, 1993 

-002-...*,. p 003-*...,. f, 

267 08:27:03 

002-.*.*., p 003-...,., p 

267 08:29:03 

F 003-****,* p 

267 08:31:03 

002-****.* F 003-****.* p 
267 08:33:03 

002-****.* p 003-****.* p 

267 08:35:03 

002-****.* p 003-****.* p 

267 08:37:03 

002-****.* p 003-****.* p 

267 08:39:03 
°02 67.9 F 003 

267 08:41:03 
002 67.9 F 003 

267 08:43:03 
002 68.0 F 003 

267 08:45:03 
002 68.1 F 003 

267 08:47:03 
002 68.1 F 003 

267 08:49:03 
002 68.2 F 003 

267 08:51:03 
002 68.2 F 003 


09:11:54 


pm 


68.2 F 
68.2 F 

68.2 F 

68.3 F 

68.2 F 

68.3 F 
68.3 F 


U8:53:03 

002 67.4 F 003 

67.4 F 

267 

002 

08:55: 03 
66.0 F 003 

66.3 F 

267 

002 

08:57:03 
61.6 F 003 

62.6 F 

267 

002 

08:59:03 
54.0 F 003 

54.7 F 

267 

002 

09:01:03 
55.0 F 003 

55.3 F 

267 1 

09:03:03 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 pm 

-002 50.9 F 003 51.7 F 

267 09:05:03 

002 49.1 F 003 49.7 F 

267 09:07:03 

002 49.3 F 003 49.7 F 

267 09:09:03 

002 47.2 F 003 47.9 F 

267 09:11:03 

002 45.0 F 003 45.6 F 

267 09:13:03 

002 43.5 F 003 44.0 F 

267 09:15:03 

002 42.6 F 003 43.1 F 

267 09:17:03 

002 42.0 F 003 42.5 F 

267 09:19:03 

002 41.5 F 003 42.0 F 

^ 267 09:21:03 
002 41.5 F 003 41.7 F 

267 09:23:03 

002 40.1 F 003 40.7 F 

267 09:25:03 

002 39.6 F 003 40.1 F 

267 09:27:03 

002 39.3 F 003 39.6 F 

267 09:29:03 

002 38.7 F 003 39.3 F 

267 09:31:03 

002 38.8 F 003 38.9 F 

267 09:33:03 

002 37.7 F 003 38.1 F 

267 09:35:03 

002 36.9 F 003 37.3 F 

267 09:37:03 

002 36.5 F 003 36.8 F 

267 09:39:03 

002 36.4 F 003 36.7 F 


Page: 33 


267 09:41:03 


125 


A: \Z 001 A 

Thursday October 14, 1993 09 = 11:54 pe 

-*^02 34.7 F 003 35.4 F 

267 09:43:03 

002 34.3 F 003 34.6 F 

267 09:45:03 

002 33.8 F 003 34.1 F 

267 09:47:03 

002 33.5 F 003 33.7 F 

267 09:49:03 

002 33.1 F 003 33.4 F 

267 09:51:03 

002 33.0 F 003 33.2 F 

267 09:53:03 

002 33.0 F 003 32.9 F 

267 09:55:03 

002 32.5 F 003 32.7 F 

267 09:57:03 

002 31.0 F 003 31.4 F 

267 09:59:03 

002 30.1 F 003 30.6 F 

267 10:01:03 

002 30.2 F 003 30.3 F 

267 10:03:03 

002 29.6 F 003 30.0 F 

267 10:05:03 

002 29.9 F 003 29.7 F 

267 10:07:03 

002 29.5 F 003 29.7 F 

267 10:09:03 

002 29.3 F 003 29.2 F 

267 10:11:03 

002 29.0 F 003 29.1 F 

267 10:13:03 

002 28.4 F 003 28.5 F 

267 10:15:03 

002 28.1 F 003 28.2 F 

267 10:17:03 

002 28.1 F 003 28.2 F 

267 10:19:03 

126 
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09:11:54 


pin 


Page: 35 


A: \Z001A 

Thursday October 14 , 1993 

-002 28.1 F 003 28.0 F 

267 10:21:03 

002 27.5 F 003 27.7 F 

267 10:23:03 

002 27.5 F 003 27.6 F 

267 10:25:03 

002 27.5 F 003 27.3 F 

267 10:27:03 

002 27.0 F 003 27.2 F 

267 10:29:03 

002 27.1 F 003 27.1 F 

267 10:31:03 

002 27.1 F 003 27.1 F 

267 10:33:03 

002 26.7 F 003 26.8 F 

267 10:35:03 

<"12 26.9 p 003 26.8 F 

267 10:37:03 

002 26.4 F 003 26.4 F 

267 10:39:03 

002 26.2 F 003 26.4 F 

267 10:41:03 

002 26.3 F 003 26.1 F 

267 10:43:03 

002 26.0 F 003 26.1 F 

267 10:45:03 

002 26.0 F 003 26.0 F 

267 10:47:03 

002 25.6 F 003 25.8 F 

267 10:49:03 

002 25.6 F 003 25.6 F 

267 10:51:03 

002 25.7 F 003 25.6 F 

267 10:53:03 

002 25.3 F 003 25.2 F 

267 10:55:03 

002 25.3 F 003 25.2 F 

267 10:57:03 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 pm 

^002 25.0 F 003 25.1 F 

267 10:59:03 

002 25.0 F 003 24.9 F 

267 11:01:03 

002 24.9 F 003 24.6 F 

267 11:03:03 

002 24.5 F 003 24.4 F 

267 11:05:03 

002 24.2 F 003 24.2 F 

267 11:07:03 

002 24.1 F 003 24.2 F 

267 11:09:03 

002 24.1 F 003 24.0 F 

267 11:11:03 

002 24.0 F 003 23.9 F 

267 11:13:03 

002 23.6 F 003 23.8 F 

267 11:15; 03 

002 23.8 F 003 23.6 F 

267 11:17:03 

002 23.7 F 003 23.7 F 

267 11:19:03 

002 23.6 F 003 23.6 F 

267 11:21:03 

002 23.3 F 003 23.5 F 

267 11:23:03 

002 23.4 F 003 23.3 F 

267 11:25:03 

002 23.3 F 003 23.3 F 

267 11:27:03 

002 23.4 F 003 23.2 F 

267 11:29:03 

002 23.0 F 003 23.0 F 

267 11:31:03 

002 23.1 F 003 23.0 F 

-.267 11:33:03 
002 22.8 F 003 23.0 F 

267 11:35:03 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 pm 37 

002 23.1 F 003 22.9 F 

267 11:37:03 

002 23.2 F 003 23.0 F 

267 11:39:03 

002 23.1 F 003 22.9 F 

267 11:41:03 

002 23.0 F 003 22.7 F 

267 11:43:03 

002 22.6 F 003 22.6 F 

267 11:45:03 

002 22.4 F 003 22.5 F 

267 11:47:03 

002 23.0 F 003 22.6 F 

267 11:49:03 

002 22.7 F 003 22.7 F 

267 11:51:03 

002 22.9 F 003 22.8 F 

267 11:53:03 

002 22.9 F 003 22.7 F 

267 11:55:03 

002 22.6 F 003 22.6 F 

267 11:57:03 

002 22.7 F 003 22.6 F 

267 11:59:03 

002 22.5 F 003 22.5 F 

267 12:01:03 

002 22.7 F 003 22.5 F 

267 12:03:03 

002 22.6 F 003 22.4 F 

267 12:05:03 

002 22.4 F 003 22.3 F 

267 12:07:03 

002 22.4 F 003 22.3 F 

267 12:09:03 

002 22.3 F 003 22.3 F 

267 12:11:03 

002 22.3 F 003 22.3 F 

267 12:13:03 
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A: \Z001A 

Thursday October 
002 22.4 F 003 


14, 1993 


22.4 F 


267 12:15:03 

002 22.4 F 003 22.4 F 

267 12:17:03 

002 22.5 F 003 22.4 F 


267 12:19:03 

002 22.5 F 003 22.5 F 

267 12:21:03 

002 22.2 F 003 22.2 F 


267 12:23:03 

002 22.4 F 003 22.3 F 

267 12:25:03 

002 22.5 F 003 22.1 F 

267 12:27:03 

002 22.4 F 003 22.3 F 

267 12:29:03 

002 22.4 F 003 22.3 F 

267 12:31:03 

002 22.6 F 003 22.3 F 

267 12:33:03 

002 22.5 F 003 22.3 F 

267 12:35:03 

002 22.4 F 003 22.2 F 

267 12:37:03 

002 22.3 F 003 22.3 F 

267 12:39:03 

002 22.3 F 003 22.2 F 

267 12:41:03 

002 22.5 F 003 22.3 F 

267 12:43:03 

002 22.4 F 003 22.2 F 

267 12:45:03 

002 22.4 F 003 22.1 F 

267 12:47:03 

002 22.2 F 003 22.2 F 

- 267 12:49:03 
002 22.4 F 003 22.2 F 


267 12:51:03 
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A: \Z 001 A 

Thursday October 14, 1993 
°02 22.2 F 003 22.1 F 

267 12 : 53 : 03 

002 22.2 F 003 22.1 F 

267 12:55:03 

002 22.3 p 003 22.0 F 

267 12:57:03 

002 22.0 F 003 22.0 F 

267 12:59:03 

002 21.9 F 003 21.8 F 

267 13:01:03 

002 22.0 F 003 21.8 F 

267 13:03:03 

ooa 21.9 F 003 21.8 F 

267 13:05:03 

002 21.8 F 003 21.7 F 

267 13:07:03 

002 21.8 F 003 21.7 F 

267 13:09:03 

002 21.9 F 003 21.6 F 

267 13:11:03 

002 21.9 F 003 21.8 F 

267 13:13:03 

002 21.9 F 003 21.8 F 

267 13:15:03 

002 21.9 F 003 21.8 F 

267 13:17:03 

002 21.8 F 003 21.7 F 

267 13:19:03 

002 21.7 F 003 21.6 F 

267 13:21:03 

002 21.7 F 003 21.6 F 

267 13:23:03 

002 21.7 F 003 21.6 F 

267 13:25:03 

002 21.7 F 003 21.4 F 

267 13:27:03 

002 21.7 F 003 21.4 F 

267 13:29:03 


09:11:54 pm 
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09 : 11:54 


Page: 40 


A:\Z001A 


Thursday October 

14, 1993 

— 002 

21.7 F 003 

21.5 F 

267 

002 

13 : 31: 03 
21.7 F 003 

21.5 F 

267 

002 

13:33: 03 
21.5 F 003 

21.4 F 

267 

002 

13:35:03 
21.6 F 003 

21.3 F 

267 

002 

13:37: 03 
21.5 F 003 

21.3 F 

267 

002 

13:39:03 
21.4 F 003 

21.3 F 


267 13:41:03 

002 21.4 F 003 21.2 F 

267 13:43:03 

002 21.7 F 003 21.4 p 

267 13:45:03 

002 21.4 F 003 21.2 F 

267 13:47:03 

002 21.4 P 003 21.2 F 

267 13:49:03 

002 21.5 F 003 21.2 F 

267 13:51:03 

002 21.3 F 003 21.2 F 

267 13:53:03 

002 21.2 F 003 21.1 F 

267 13:55:03 

002 21.3 F 003 21.2 F 

267 13:57:03 

002 21.2 F 003 21.2 F 

267 13:59:03 

002 21.2 F 003 21.2 F 

267 14:01:03 

002 21.2 F 003 21.1 F 

267 14:03:03 

002 21.4 F 003 21.2 F 

- 267 14 : 05: 03 
002 21.6 F 003 21.5 F 

267 14:07:03 


pm 
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A*’ \Z001A 

Thursday October 

-'502 21.8 F 003 

267 14:09:03 
002 21.7 p 003 

267 14:11:03 
002 21.6 p 003 

267 14:13:03 
002 21.7 F 003 

267 14:15:03 
002 21.5 F 003 

267 14:17:03 
002 22.0 F 003 ; 

267 14:19:03 
002 21.8 F 003 2 

267 14:21:03 
002 21.8 F 003 2 

267 14:23:03 
002 21.6 F 003 2 . 

267 14:25:03 
002 22.0 F 003 21 

267 14:27:03 
002 21.7 F 003 21 

267 14:29:03 
002 21.7 F 003 21 

267 14:31:03 
002 21.8 F 003 21. 

267 14:33:03 
002 21.6 F 003 21. 

267 14:35:03 
002 21.7 F 003 21. 

267 14:37:03 
002 21.9 F 003 21., 

267 14:39:03 
002 21.8 F 003 21. £ 

267 14:41:03 
002 21.8 F 003 21.6 

267 14:43:03 
002 21.7 F 003 21 5 


267 14:45:03 
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A: \Z001A 

Thursday October 14, 1993 09 : 11:54 pro 

- 002 21.6 F 003 21.4 F 

267 14:47:03 

002 21.8 F 003 21.5 F 

267 14:49:03 

002 21.6 F 003 21.4 F 

267 14:51:03 

002 21.5 F 003 21.3 F 

267 14:53:03 

002 21.7 F 003 21.4 F 

267 14:55:03 

002 21.7 F 003 21.4 F 

267 14:57:03 

002 21.4 F 003 21.3 F 

267 14:59:03 

002 21.6 F 003 21.4 F 

267 15:01:03 

002 21.4 F 003 21.3 F 

267 15:03:03 

002 21.6 F 003 21.3 F 

267 15:05:03 

002 21.4 F 003 21.3 F 

267 15:07:03 

002 21.6 F 003 21.2 F 

267 15:09:03 

002 21.8 F 003 21.5 F 

267 15:11:03 

002 21.6 F 003 21.5 F 

267 15:13:03 

002 21.7 F 003 21.5 F 

267 15:15:03 

002 21.8 F 003 21.5 F 

267 15:17:03 

002 21.6 F 003 21.5 F 

267 15:19:03 

002 21.7 F 003 21.4 F 

267 15:21:03 

002 21.5 F 003 21.4 F 


267 15:23:03 
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A: \2001a 

Thursday October 

21.5 F 003 


267 

002 

267 

002 

267 

002 


15:25; 

21.5 

15:27 

22.0 


^ 4 , 1993 

21.2 F 


09:11:54 


pm 


03 

P 003 
:03 

F 003 


15:29 

22.0 


267 

002 


15:31 

21.8 


:03 

P 003 
03 

F 003 


21.4 F 
21.7 F 
21.9 F 
21.7 F 


002" 

22.2 F 003 

21.8 F 

267 

002 

15:35:03 
22.1 F 003 

21.8 F 

267 

002 

15:37:03 

21.9 F 003 

21.7 F 

267 

002 

15:39:03 

22.0 F 003 

21.8 F 

267 

002 

15:41:03 
22.1 F 003 

21.8 F 


olr “.-43:03 


267 

002 

267 

002 

267 

002 

267 

002 


22.0 F 003 

21.9 F 

15:45:03 
22.0 F 003 

21.9 F 

15:47:03 
22.2 F 003 

21.9 F 

15:49:03 
22.2 F 003 

- n r? 


15:51 

22.0 


267 

002 

267 

002 

267 

002 


15:53 

22.1 

15:55: 

22.2 


:03 

F 003 
:03 

F 003 
03 

F 003 


15:57 

22.1 


267 

)02 


15:59; 

22.1 


:03 

F 003 
03 

F 003 


267 16:01:03 


21.9 F 
21.9 F 
21.9 F 

21.8 F 

21.9 F 


Page: 43 
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002 22.0 F 003 21.8 F 

267 16:03:03 

002 21.9 F 003 21.7 F 

267 16:05:03 

002 22.1 F 003 21.8 F 

267 16:07:03 

002 22.0 F 003 21.8 F 

267 16:09:03 

002 22.1 F 003 21.8 F 

267 16:11:03 

002 22.0 F 003 21.9 F 

267 16:13:03 

002 22.0 F 003 21.8 F 

267 16:15:03 

002 22.1 F 003 21.8 F 

267 16:17:03 

002 22.1 F 003 21.8 F 

267 16:19:03 

002 21.9 F 003 21.8 F 

267 16:21:03 

002 21.8 F 003 21.6 F 

267 16:23:03 

002 21.9 F 003 21.7 F 

267 16:25:03 

002 21.9 F 003 21.6 F 

267 16:27:03 

002 21.9 F 003 21.7 F 

267 16:29:03 

002 22.1 F 003 21.8 F 

267 16:31:03 

002 22.0 F 003 21.8 F 

267 16:33:03 

002 22.0 F 003 21.9 F 

267 16:35:03 

002 22.1 F 003 21.9 F 

- 267 16:37:03 
002 22.0 F 003 21.8 F 


267 16:39:03 
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Thursday October 

14, 1993 

— 002 

22.2 F 003 

21.8 F 

267 

002 

16:41:03 
22.3 F 003 

21.9 F 

267 

002 

16:43:03 
22.2 F 003 

21.9 F 

267 

002 

16:45:03 
22.1 F 003 

21.8 F 

267 

002 

16:47:03 
22.3 F 003 

21.9 F 

267 

002 

16:49:03 
22.2 F 003 

22.0 F 


09:11:54 


Page: 45 


267 16:51:03 
°02 22.1 F 003 

267 16:53:03 
®02 22.2 F 003 

267 16:55:03 
002 22.4 F 003 

267 16:57:03 
002 22.2 F 003 


21.9 F 
21.9 F 
22.1 F 
22.1 F 


267 16 : 59 ; Q3 


002 

22.4 F 003 

22.1 F 

267 

17:01:03 


002 

22.3 F 003 

22.2 F 

267 

17:03:03 


002 

22.4 F 003 

22.2 F 

267 

17:05:03 


002 

22.8 F 003 

22.6 F 

267 

17:07:03 


002 

23.0 F 003 

22.8 F 

267 

17:09:03 


002 

24.1 F 003 

23.7 F 

267 17:11:03 


002 

25.7 F 003 

25.2 F 

267 17:13:03 


002 

28.2 F 003 

27.7 F 


267 17:15:03 
002 30.4 F 003 

267 17:17:03 
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002 32.0 F 003 31.6 F 

267 17:19:03 

002 33.1 F 003 32.8 F 

267 17:21:03 

002 31.4 F 003 31.8 F 

267 17:23:03 

002 24.2 F 003 24.4 F 

267 17:25:03 

002 23.7 F 003 23.7 F 

267 17:27:03 

002 23.1 F 003 23.0 F 

267 17:29:03 

002 22.5 F 003 22.5 F 

267 17:31:03 

002 22.5 F 003 22.3 F 

267 17:33:03 

002 22.1 F 003 22.1 F 

267 17:35:03 

002 22.1 F 003 22.2 F 

267 17:37:03 

002 22.0 F 003 21.8 F 

267 17:39:03 

002 22.0 F 003 21.8 F 

267 17:41:03 

002 22.0 F 003 21.8 F 

267 17:43:03 

002 22.0 F 003 21.8 F 

267 17:45:03 

002 21.9 F 003 21.8 F 

267 17:47:03 

002 22.0 F 003 21.8 F 

267 17:49:03 

002 21.8 F 003 21.7 F 

267 17:51:03 

002 21.8 F 003 21.6 F 

267 17:53:03 

002 21.9 F 003 21.6 F 

267 17:55:03 
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A* \2001A 

Thursday October 

002 21.8 F 003 

^267 17:57:03 
""" 21.7 F 003 

267 17:59:03 
°02 21.8 F 003 


14 , 1993 

21.6 F 
21.5 F 
21.5 F 


09:11:54 


pm 


267 

002 

18:01:03 
21.7 F 003 

21.5 F 

267 

002 

18:03:03 
21.7 F 003 

21.4 F 

267 

002 

18:05:03 
21.7 F 003 

21.4 F 

267 

002 

18:07:03 
21.6 F 003 

21 . A T? 


-267 18:09:03 
®°2 21.6 F 003 

267 18: 11; 03 
°°2 21.7 F 003 

267 18:13:03 
2 21.6 F 003 

267 18:15:03 
°°2 21.7 F 003 

267 18:17:03 
°02 21.5 F 003 


21.4 F 
21.4 F 

21.3 F 

21.4 F 
21.4 F 


002 

■«-O:i9:03 
21.5 F 003 

21.4 F 

267 

002 

18:21:03 
21.7 F 003 

21.5 F 

267 

002 

18:23: 03 
21.8 F 003 

21.6 F 

267 

002 

18:25:03 
21.9 F 003 

21.5 F 

267 

002 

18:27:03 
21.7 F 003 

21.6 F 


267 18:29:03 
°02 21.7 F 003 

267 18:31:03 
°02 22.0 F 003 

267 18:33:03 


21.5 F 
21.8 F 
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A:\Z001A 

Thursday October 14, 1993 09:11:54 p:n 

•^02 22.0 F 003 21.8 F 

267 18:35:03 

002 22.1 F 003 21.9 F 

267 18:37:03 

002 22.6 F 003 22.1 F 

267 18:39:03 

002 22.7 F 003 22.4 F 

267 18:41:03 

002 22.7 F 003 22.5 F 

267 18:43:03 

002 22.7 F 003 22.6 F 

267 18:45:03 

002 22.8 F 003 22.6 F 

267 18:47:03 

002 22.9 F 003 22.6 F 

267 18:49:03 

002 22.8 F 003 22.6 F 

267 18:51:03 

002 22.7 F 003 22.5 F 

267 18:53:03 

002 22.7 F 003 22.6 F 

267 18:55:03 

002 22.8 F 003 22.7 F 

267 18:57:03 

002 22.7 F 003 22.6 F 

267 18:59:03 

002 22.7 F 003 22.6 F 

267 19:01:03 

002 23.0 F 003 22.6 F 

267 19:03:03 

002 22.8 F 003 22.6 F 

267 19:05:03 

002 22.9 F 003 22.7 F 

267 19:07:03 

002 22.7 F 003 22.5 F 

^ 267 19:09:03 
002 22.4 F 003 22.3 F 

267 19:11:03 
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Page: 50 


A:\Z001A 

Thursday October 

002 22.6 F 003 

267 19:51:03 
002 22.6 F 003 

267 19:53:03 
002 22.7 F 003 

267 19:55:03 
002 22.5 F 003 

267 19:57:03 
002 22.4 F 003 


14, 1993 
22.5 F 

22.4 F 

22.4 F 

22.4 F 

22.3 F 


267 19:59:03 
002 22.3 F 003 

267 20:01:03 
002 22.6 F 003 

267 20:03:03 
002 22.4 F 003 

267 20:05:03 
002 22.5 F 003 


22.3 F 

22.4 F 
22.3 F 
22.5 F 


_ 267 20:07:03 
002 22.5 F 003 

267 20:09:03 
002 22.3 F 003 

267 20:11:03 
002 22.4 F 003 

267 20:13:03 
002 22.5 F 003 

267 20:15:03 
002 22.4 F 003 

267 20:17:03 
002 22.4 F 003 

267 20:19:03 
002 22.5 F 003 

267 20:21:03 
002 22.5 F 003 

267 20:23:03 
002 22.5 F 003 

- 267 20:25:03 
002 22.3 F 003 


22.4 F 
22.4 F 
22.4 F 
22.4 F 
22.4 F 
22.4 F 
22.4 F 

22.3 F 

22.4 F 
22.3 F 


267 20:27:03 


pm 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 po 

002 22.4 F 003 22.4 F 

267 20:29:03 

002 22.5 F 003 22.4 F 

267 20:31:03 

002 22.3 F 003 22.3 F 

267 20:33:03 

002 22.4 F 003 22.4 F 

267 20:35:03 

002 22.4 F 003 22.6 F 

267 20:37:03 

002 22.4 F 003 22.3 F 

267 20:39:03 

002 22.4 F 003 22.3 F 

267 20:41:03 

002 22.3 F 003 22.3 F 

267 20:43:03 

002 22.4 F 003 22.3 F 

267 20:45:03 

002 22.6 F 003 22.4 F 

267 20:47:03 

002 22.5 F 003 22.4 F 

267 20:49:03 

002 22.4 F 003 22.4 F 

267 20:51:03 

002 22.5 F 003 22.4 F 

267 20:53:03 

002 22.5 F 003 22.3 F 

267 20:55:03 

002 22.3 F 003 22.4 F 

267 20:57:03 

002 22.6 F 003 22.4 F 

267 20:59:03 

002 22.3 F 003 22.3 F 

267 21:01:03 

002 22.4 F 003 22.4 F 

267 21:03:03 

002 22.4 F 003 22.3 F 

267 21:05:03 
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A: \Z001A 

Thursday October 14, 1993 
002 22.5 P 003 22.3 F 

267 21:07:03 

002 22.5 F 003 22.4 F 

267 21:09:03 

002 22.3 F 003 22.3 F 

267 21:11:03 

002 22.5 F 003 22.4 F 

267 21:13:03 

002 22.5 F 003 22.4 F 

267 21:15:03 

002 22.2 F 003 22.3 F 

267 21:17:03 

002 22.3 F 003 22.4 F 

267 21:19:03 

002 22.5 F 003 22.4 F 

267 21:21:03 

002 22.4 F 003 22.4 F 

267 21:23:03 

002 22.5 F 003 22.4 F 

267 21:25:03 

002 22.6 F 003 22.4 F 

267 21:27: 03 

002 22.4 F 003 22.4 F 

267 21:29:03 

002 22.4 F 003 22.4 F 

267 21:31:03 

002 22.4 F 003 22.3 F 

267 21:33:03 

002 22.4 F 003 22.4 F 

267 21:35:03 

002 22.5 P 003 22.4 F 

267 21:37:03 

002 22.3 F 003 22.3 F 

267 21:39:03 

002 22.2 F 003 22.2 F 

267 21:41:03 

002 22.3 F 003 22.3 F 

267 21:43:03 


pm 
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Thursday October 14 , 1993 

002 

22.3 F 003 

22.3 F 

267 21:45:03 


002 

22.3 F 003 

22.3 F 

267 

21:47:03 


002 

22.5 F 003 

22.4 F 

267 

21:49:03 


002 

22.4 F 003 

22.3 F 

267 

21:51:03 


002 

22.3 F 003 

22.3 F 

267 

21:53:03 


002 

22.4 F 003 

22.3 F 

267 

21:55:03 


002 

22.3 F 003 

22.4 F 

267 ; 

21:57:03 


002 

22.5 F 003 

22.4 F 

267 21:59:03 


002 

22.3 F 003 

22.3 F 


267 22:01:03 

002 22.4 P 003 22.3 F 


267 22:03:03 

002 22.4 F 003 22.3 F 

267 22:05:03 

002 22.3 F 003 22.3 F 

267 22:07:03 

002 22.4 F 003 22.4 F 

267 22:09:03 

002 22.4 F 003 22.3 F 

267 22:11:03 

002 22.2 F 003 22.3 F 

267 22:13:03 

002 22.4 F 003 22.3 F 

267 22:15:03 

002 22.3 F 003 22.2 F 

267 22:17:03 

002 22.4 F 003 22.3 F 

- 267 22:19: 03 
002 22.4 F 003 22.3 F 

267 22:21:03 
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A:\2001A 

Thursday October 

14, 1993 

J 02 

22.4 F 003 

22.3 F 

267 

002 

22:23:03 
22.4 F 003 

22.3 F 

267 

002 

22:25:03 
22.5 F 003 

22.3 F 

267 

002 

22:27:03 
22.6 F 003 

22.3 F 

267 

002 

22:29:03 
22.4 F 003 

22.4 F 


267 22:31:03 
®02 22.5 F 003 

267 22:33:03 
®02 22.5 F 003 

267 22:35:03 
002 22.4 F 003 

267 22:37:03 
002 22.3 F 003 

267 22:39:03 
02 22.3 F 003 

267 22:41:03 
002 22.3 F 003 


22.3 F 

22.4 F 
22.3 F 
22.3 F 
22.3 F 
22.3 F 


267 

002 

22:43: 03 
22.3 F 003 

22.3 F 

267 

002 

22:45: 03 
22.3 F 003 

22.3 F 

267 

002 

22:47:03 
22.3 F 003 

22.3 F 

267 

002 

22:49: 03 
22.3 F 003 

22.2 F 

267 

002 

22:51:03 
22.4 F 003 

22.3 F 


267 22:53:03 

22.2 F 003 

267 22:55:03 
002 22.3 F 003 

22 : 57 : 03 
002 22.6 F 003 

267 22:59:03 


22.2 F 
22.2 F 
22.4 F 


pm 
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A:\2001A 


Thursday October 

14, 

1993 

002 

22.4 F 003 

22. 

3 F 

267 

002 

23:01:03 
22.2 F 003 

22.; 

3 F 

267 

002 

23:03:03 
22.4 F 003 

22.3 

1 F 

267 

002 

23:05:03 
22.4 F 003 

22.3 

F 

267 

002 

23:07: 03 
22.6 F 003 

22.3 

F 


267 

002 

267 

002 

267 

002 


23:09:03 
22.4 F 0 

23 :ll: 03 
22.3 F 0( 

23 : 13:03 
22.3 F 00 


267 

002 

_ 267 
002 

267 

002 


23:15; 03 
22.3 F 0 

23:17; 03 
22.5 F 0( 

23 : 19:03 
22.3 F OC 


267 

002 


23:21:03 
22.3 F 0 


22.4 F 
22.3 F 

22.2 F 

22.3 F 
22.3 F 
22.3 F 
22.2 F 


267 

002 

267 

002 

267 

002 

267 

002 


23:23:0 
22.2 F 

23:25:0 
22.2 F 

23:27:0; 
22.4 F 

23:29:03 
22.3 F 


267 

002 

267 

002 

- 267 
002 


23:31:0 
22.5 F 

23:33:0 
22.3 F 

23:35: o; 
22.5 F 


267 23:37:0 


22.3 F 
22.3 F 

22.2 F 

22.3 F 
22.3 F 

22.2 F 

22.3 F 


09:11:54 


pm 


Page: 55 
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A;\2001A 

Thursday October 

' 22.2 F 003 

ool’ « 

^2-3 F 003 

»»2" “^3=?" 

F 003 

002” 

^ 2,2 F 003 - 

«°2" 

22.4 p 003 2 

om" 

22.3 p 003 2; 

003" 

22.3 F 003 22 

00%" T--03 

22.3 F 003 22 

oor i-«=°3 

22.5 p 003 22. 

-002" 

22.2 p 003 22. 

002" 

T 003 22.3 

Ool" 

32.2 P 003 22.2 

00=01:03 

=2.5 F 003 22.3 

002' °2°2"f?" 

•0 T 003 22.4 

Ool° °22T-^" 

F 003 22.3 1 

002"“ °2i°I=p" 

«.3 F 003 22.2 F 

002"° ‘’2“i°|-‘M 

F 003 22.2 F 

>ol° “0:11:03 

•“ T 003 22.2 F 

268 00; 13; 03 

20.4 F 003 22, p 


268 00: 15. 03 
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A:\Z001A 

Thursday October 

22,4 p qq2 


268 00:i7:o3 

002 pO A n 

22.4 F 003 

268 00:19;q3 

22.3 F 003 

oof = 

22.2 F 003 

ool" °22^1T 

22.3 F 003 

ooP “afff 

22.4 F 003 


14, 1993 

22.3 F 


09:11:54 


pm 


22.2 F 
22.2 F 
22.2 F 

22.2 F 

22.3 F 


oof ff 

22.3 F 003 

22.2 

oof °2°f ? = M 

22.4 F 003 

22.3 J 

002' °°fo=f 

22.3 F 003 

22.3 F 

ool° 

22.3 F 003 

22.2 F 

002" “"ff " 

22.4 F 003 

22.3 F 

oof "f 

22.4 F 003 

22.3 F 

268 00:39:03 
002 22.4 F 003 

22.3 F 

268 00:41:03 

22.4 F 003 

22.3 F 

268 00:43:03 

002 p 5 0 T> 

22.2 F 003 

22.2 F 

002" °°ff " 

22-2 P 003 22.2 p 


ool® °°f J'f 

^2.4 F 003 

268 00:49:03 

22.4 F 003 

ool° "“ff « 

22.4 F 003 
268 00:53:03 


22.3 F 
22.3 F 
22.3 F 


Page: 57 
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A: \Z001A 

Thursday October 14, 1993 09 : 11:54 pm Page: 58 

002 22.3 F 003 22.2 F 

268 00:55:03 

002 22.3 F 003 22.2 F 

268 00:57:03 

002 22.3 F 003 22.2 F 

268 00:59:03 

002 22.4 F 003 22.4 F 

268 01:01:03 

002 22.2 F 003 22.2 F 

268 01:03:03 

002 22.3 F 003 22.2 F 

268 01:05:03 

002 22.2 F 003 22.2 F 

268 01:07:03 

002 22.2 F 003 22.2 F 

268 01:09:03 

002 22.4 F 003 22.2 F 

^ 268 01:11:03 

002 22.2 F 003 22.2 F 

268 01:13:03 

002 22.1 F 003 22.2 F 

268 01:15:03 

002 22.2 F 003 22.2 F 

268 01:17:03 

002 22.3 F 003 22.2 F 

268 01:19:03 

002 22.2 F 003 22.2 F 

268 01:21:03 

002 22.3 F 003 22.3 F 

268 01:23:03 

002 22.4 F 003 22.3 F 

268 01:25:03 

002 22.2 F 003 22.3 F 

268 01:27:03 

002 22.2 F 003 22.2 F 

~ 268 01:29:03 
002 22.5 F 003 22.3 F 


268 01:31:03 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 pm Page: 59 

~ 002 22.4 F 003 22.3 F 

268 01:33:03 

002 22.3 F 003 22.3 F 

268 01:35:03 

002 22.5 F 003 22.3 F 

268 01:37:03 

002 22.3 F 003 22.3 F 

268 01:39:03 

002 22.3 F 003 22.2 F 

268 01:41:03 

002 22.3 F 003 22.2 F 

268 01:43:03 

002 22.5 F 003 22.3 F 

268 01:45:03 

002 22.3 F 003 22 . 2 F 

268 01:47:03 

002 22.4 F 003 22.3 F 

268 01:49:03 

002 22.5 F 003 22.3 F 

268 01:51:03 

002 22.3 F 003 22.3 F 

268 01:53:03 

002 22.3 F 003 22.3 F 

268 01:55:03 

002 22.4 F 003 22.3 F 

268 01:57:03 

002 22.4 F 003 22.3 F 

268 01:59:03 

002 22.2 F 003 22.3 F 

268 02:01:03 

002 22.3 F 003 22.2 F 

268 02:03:03 

002 22.4 F 003 22.2 F 

268 02:05:03 

002 22.2 F 003 22.3 F 

268 02:07:03 

002 22.3 F 003 22.3 F 


268 02:09:03 
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A: \Z001A 

Thursday October 14, 1993 09 : 11 ; 54 pm 60 

002 22.4 F 003 22.3 F 

268 02:11:03 

002 22.3 F 003 22.2 F 

268 02:13:03 

002 22.4 F 003 22.2 F 

268 02:15:03 

002 22.4 F 003 22.3 F 

268 02:17:03 

002 22.1 F 003 22.2 F 

268 02:19:03 

002 22.6 F 003 22.3 F 

268 02:21:03 

002 22.4 F 003 22.2 F 

268 02:23:03 

002 22.3 F 003 22.2 F 

268 02:25:03 

002 22.2 F 003 22.2 F 

268 02:27:03 

002 22.4 F 003 22.2 F 

268 02:29:03 

002 22.3 F 003 22.2 F 

268 02:31:03 

002 22.5 F 003 22.4 F 

268 02:33:03 

002 22.4 F 003 22.2 F 

268 02:35:03 

002 22.4 F 003 22.3 F 

268 02:37:03 

002 22.4 F 003 22.3 F 

268 02:39:03 

002 22.4 F 003 22.2 F 

268 02:41:03 

002 22.4 F 003 22.3 F 

268 02:43:03 

002 22.5 F 003 22.3 F 

268 02:45: 03 

002 22.4 F 003 22.2 F 


268 02:47:03 
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A: \Z001A 

Thursday October 14 , 1993 09=11:54 po 

002 22.4 F 003 22.3 F 

268 02:49:03 

002 22.3 F 003 22.3 F 

268 02:51:03 

002 22.4 F 003 22.2 F 

268 02:53:03 

002 22.5 F 003 22.4 F 

268 02:55:03 

002 22.4 F 003 22.3 F 

268 02:57:03 

002 22.5 F 003 22.2 F 

268 02:59:03 

002 22.4 F 003 22.3 F 

268 03:01:03 

002 22.6 F 003 22.3 F 

268 03:03:03 

002 22.4 F 003 22.3 F 

_ 268 03:05:03 
002 22.4 F 003 22.4 F 

268 03:07:03 

002 22.5 F 003 22.3 F 

268 03:09:03 

002 22.6 F 003 22.3 F 

268 03:11:03 

002 22.3 F 003 22.3 F 

268 03:13:03 

002 22.3 F 003 22.2 F 

268 03:15:03 

002 22.3 F 003 22.3 F 

268 03:17:03 

002 22.3 F 003 22.2 F 

268 03:19:03 

002 22.4 F 003 22.3 F 

268 03:21:03 

002 22.4 F 003 22.3 F 

268 03:23:03 

002 22.4 F 003 22.2 F 

268 03:25:03 

153 
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A: \Z001A 

Thursday October 14, 1993 09:11:54 pm Page: 62 

'- 002 22.5 F 003 22.3 F 

268 03:27:03 

002 22.4 F 003 22.3 F 

268 03:29:03 

002 22.4 F 003 22.3 F 

268 03:31:03 

002 22.5 F 003 22.4 F 

268 03:33:03 

002 22.6 F 003 22.4 F 

268 03:35:03 

002 22.4 F 003 22.3 F 

268 03:37:03 

002 22.7 F 003 22.4 F 

268 03:39:03 

002 22.5 F 003 22.3 F 

268 03:41:03 

002 22.5 F 003 22.4 F 

268 03:43:03 

002 22.5 F 003 22.3 F 

268 03:45:03 

002 22.2 F 003 22.1 F 

268 03:47:03 

002 22.4 F 003 22.2 F 

268 03:49:03 

002 22.4 F 003 22.3 F 

268 03:51:03 

002 22.4 F 003 22.2 F 

268 03:53:03 

002 22.4 F 003 22.3 F 

268 03:55:03 

002 22.5 F 003 22.5 F 

268 03:57:03 

002 22.4 F 003 22.4 F 

268 03:59:03 

002 22.4 F 003 22.5 F 

268 04:01:03 

002 22.3 F 003 22.3 F 


268 04:03:03 
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A:\Z001A 

Thursday October 14, 1993 09:11:54 pm 


Page: 63 


002 22.7 F 003 

268 04:05:03 
002 22.5 F 003 

268 04:07:03 
002 22.6 F 003 

268 04:09:03 
002 22.5 F 003 

268 04:11:03 
002 22.7 F 003 

268 04:13:03 
002 22.4 F 003 

268 04:15:03 
002 22.4 F 003 

268 04:17:03 
002 22.4 F 003 

268 04:19:03 
002 22.4 F 003 

268 04:21:03 
002 22.4 F 003 

268 04:23:03 
002 22.5 F 003 

268 04:25:03 
002 22.4 F 003 

268 04:27:03 
002 22.5 F 003 

268 04:29:03 
002 22.4 F 003 

268 04:31:03 
002 22.4 F 003 

268 04:33:03 
002 22.6 F 003 

268 04:35:03 
002 22.5 F 003 

268 04:37:03 
002 22.8 F 003 

268 04:39:03 
002 22.5 F 003 

268 04:41:03 


22.4 F 
22.4 F 
22.4 F 

22.4 F 

22.5 F 
22.3 F 
22.3 F 
22.3 F 
22.3 F 
22.3 F 
22.3 F 

22.3 F 

22.4 F 
22.3 F 

22.3 F 

22.4 F 

22.3 F 

22.4 F 
22.4 F 
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A: \2001A 

Thursday October 14, 1993 09 : 11:54 pm Page; 64 

- 002 22.5 F 003 22.3 F 

268 04:43:03 

002 22.5 F 003 22.3 F 

268 04:45:03 

002 22.5 F 003 22.1 F 

268 04:47:03 

002 22.5 F 003 22.4 F 

268 04:49:03 

002 22.5 F 003 22.4 F 

268 04:51:03 

002 22.3 F 003 22.5 F 

268 04:53:03 

002 22.4 F 003 22.3 F 

268 04 : 55 : 03 

002 22.3 F 003 22.3 F 

268 04:57:03 

002 22.4 F 003 22.4 F 

268 04:59:03 

002 22.5 F 003 22.4 F 

268 05:01:03 

002 22.5 F 003 22.4 F 

268 05:03:03 

002 22.4 F 003 22.3 F 

268 05:05:03 

002 22.5 F 003 22.3 F 

268 05:07:03 

002 22.3 F 003 22.3 F 

268 05:09:03 

002 22.5 F 003 22.4 F 

268 05:11:03 

002 22.6 F 003 22.5 F 

268 05:13:03 

002 22.4 F 003 22.3 F 

268 05:15:03 

002 22.5 F 003 22.3 F 

— 268 05:17; 03 
002 22.6 F 003 22.4 F 


268 05:19:03 
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A: \Z001A 

Thursday October 14, 1993 09 :ii ;54 pm Page; 65 

002 22.4 F 003 22.3 F 

268 05:21:03 

002 22.3 F 003 22.3 F 

268 05:23:03 

002 22.5 F 003 22.4 F 

268 05:25:03 

002 22.5 F 003 22.3 F 

268 05:27:03 

002 22.4 F 003 22.3 F 

268 05:29:03 

002 22.5 F 003 22.3 F 

268 05:31:03 

002 22.5 F 003 22.3 F 

268 05:33:03 

002 22.6 F 003 22.4 F 

268 05:35:03 

002 22.4 F 003 22.4 F 

268 05:37:03 

002 22.4 F 003 22.3 F 

268 05:39:03 

002 22.5 F 003 22.4 F 

268 05:41:03 

002 22.5 F 003 22.3 F 

268 05:43:03 

002 22.5 F 003 22.3 F 

268 05:45:03 

002 22.4 F 003 22.4 F 

268 05:47:03 

002 22.4 F 003 22.3 F 

268 05:49:03 

002 22.5 F 003 22.3 F 

268 05:51:03 

002 22.5 F 003 22.3 F 

268 05:53:03 

002 22.5 F 003 22.3 F 

268 05:55:03 

002 22.7 F 003 22.4 F 


268 05:57:03 
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A: \Z001A 

Thursday October 14, 1993 


09:11:54 pm 


Page: 66 


002 22.4 F 003 22.4 F 

268 05:59:03 

002 22.5 F 003 22.3 F 

268 06:01:03 

002 22.4 F 003 22.3 F 

268 06:03:03 

002 22.3 F 003 22.3 F 

268 06:05:03 

002 22.5 F 003 22.3 F 

268 06:07:03 

002 22.5 F 003 22.4 F 

268 06:09:03 

002 22.4 F 003 22.3 F 

268 06:11:03 

002 22.4 F 003 22.4 F 

268 06:13:03 

002 22.4 F 003 22.3 F 

268 06:15:03 

002 22.5 F 003 22.3 F 

268 06:17:03 

002 22.5 F 003 22.3 F 

268 06:19:03 

002 22.6 F 003 22.3 F 

268 06:21:03 

002 22.3 F 003 22.4 F 

268 06:23:03 

002 22.5 F 003 22.3 F 

268 06:25:03 

002 22.5 F 003 22.3 F 

268 06:27:03 

002 22.3 F 003 22.3 F 

268 06:29:03 

002 22.4 F 003 22.3 F 

268 06:31:03 

002 22.3 F 003 22.2 F 

^ 268 06:33:03 

002 22.5 F 003 22.3 F 


268 06:35:03 
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A: \Z001A 

Thursday October 14, 1993 09 : 11:54 pm 

^ 002 22.3 F 003 22.3 F 

268 06:37:03 

002 22.4 F 003 22.2 F 

268 06:39:03 

002 22.4 F 003 22.3 F 

268 06:41:03 

002 22.3 F 003 22.2 F 

268 06:43:03 

002 22.4 F 003 22.3 F 

268 06:45:03 

002 22.5 F 003 22.4 F 

268 06:47:03 

002 22.6 F 003 22.3 F 

268 06:49:03 

002 22.8 F 003 22.7 F 

268 06:51:03 

002 22.5 F 003 22.4 F 

_ 268 06:53:03 

002 22.4 F 003 22.3 F 

268 06:55:03 

002 22.5 F 003 22.3 F 

268 06:57:03 

002 22.4 F 003 22.3 F 

268 06:59:03 

002 22.5 F 003 22.3 F 

268 07:01:03 

002 22.4 F 003 22.2 F 

268 07:03:03 

002 22.5 F 003 22.2 F 

268 07:05:03 

002 22.2 F 003 22.2 F 

268 07:07:03 

002 22.4 F 003 22.2 F 

268 07:09:03 

002 22.5 F 003 22.2 F 

— 268 07:11:03 
002 22.4 F 003 22.2 F 


268 07:13:03 
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A: \Z001A 

Thursday October 14, 1993 09 : 11:54 pm Page: 68 

002 22.2 F 003 22.2 F 

268 07:15:03 

002 22.3 F 003 22.2 F 

268 07:17:03 

002 22.5 F 003 22.2 F 

268 07:19:03 

002 22.3 F 003 22.2 F 

268 07:21:03 

002 22.3 F 003 22.2 F 

268 07:23:03 

002 22.3 F 003 22.2 F 

268 07:25:03 

002 22.3 F 003 22.2 F 

268 07:27:03 

002 22.4 F 003 22.2 F 

268 07:29:03 

002 22.3 F 003 22.2 F 

268 07:31:03 

002 22.5 F 003 22.3 F 

268 07:33:03 

002 22.5 F 003 22.3 F 

268 07:35:03 

002 22.4 F 003 22.3 F 

268 07:37:03 

002 22.2 F 003 22.2 F 

268 07:39:03 

002 22.6 F 003 22.3 F 

268 07:41:03 

002 22.5 F 003 22.2 F 

268 07:43:03 

002 22.3 F 003 22.3 F 

268 07:45:03 

002 22.5 F 003 22.3 F 

268 07:47:03 

002 22.3 F 003 22.2 F 

268 07:49:03 

002 22.4 F 003 22.2 F 


268 07:51:03 
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A:\Z001A 
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002 22.3 F 003 22.3 F 

268 07:53:03 

002 22.5 F 003 22.3 F 

268 07:55:03 

002 22.5 F 003 22.3 F 

268 07:57:03 

002 22.3 F 003 22.3 F 

268 07:59:03 

002 22.3 F 003 22.3 F 

268 08:01:03 

002 22.5 F 003 22.3 F 

268 08:03:03 

002 22.4 F 003 22.2 F 

268 08:05:03 

002 22.4 F 003 22.4 F 

268 08:07:03 

002 22.4 F 003 22.3 F 

268 08:09:03 

002 22.2 F 003 22.3 F 

268 08:11:03 

002 22.5 F 003 22.3 F 

268 08:13:03 

002 22.3 F 003 22.3 F 

268 08:15:03 

002 22.3 F 003 22.3 F 

268 08:17:03 

002 22.6 F 003 22.4 F 

268 08:19:03 

002 22.6 F 003 22.4 F 

268 08:21:03 

002 22.5 F 003 22.3 F 

268 08:23:03 

002 22.5 F 003 22.3 F 

268 08:25:03 

002 22.4 F 003 22.3 F 

268 08:27:03 

002 22.6 F 003 22.4 F 


268 08:29:03 
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002 22.5 F 003 22.4 F 

268 08:31:03 

002 22.5 F 003 22.4 F 

268 08:33:03 

002 22.4 F 003 22.3 F 

268 08:35:03 

002 22.6 F 003 22.4 F 

268 08:37:03 

002 22.5 F 003 22.4 F 

268 08:39:03 

002 22.5 F 003 22.4 F 

268 08:41:03 

002 22.6 F 003 22.5 F 

268 08:43:03 

002 22.5 F 003 22.4 F 

268 08:45:03 

002 22.5 F 003 22.4 F 

268 08:47:03 

002 22.4 F 003 22.4 F 

268 08:49:03 

002 22.5 F 003 22.4 F 

268 08:51:03 

002 22.4 F 003 22.4 F 

268 08:53:03 

002 22.5 F 003 22.3 F 

268 08:55:03 

002 22.5 F 003 22.4 F 

268 08:57:03 

002 22.4 F 003 22.4 F 

268 08:59:03 

002 22.4 F 003 22.3 F 

268 09:01:03 

002 22.4 F 003 22.3 F 

268 09:03:03 

002 22.5 F 003 22.4 F 

268 09:05:03 

002 22.6 F 003 22.4 F 


268 09:07:03 
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A: \Z001A 

Thursday October 14, 1993 


09:11:54 pin 


Page: 71 


002 22.5 F 003 22.3 F 

268 09:09:03 

002 22.5 F 003 22.2 F 

268 09:11:03 

002 22.4 F 003 22.4 F 

268 09:13:03 

002 22.5 F 003 22.4 F 

268 09:15:03 

002 22.4 F 003 22.3 F 

268 09:17:03 

002 22.6 F 003 22.3 F 

268 09:19:03 

002 22.4 F 003 22.3 F 

268 09:21:03 

002 22.3 F 003 22.3 F 

268 09:23:03 

002 22.5 F 003 22.3 F 

268 09:25:03 

002 22.5 F 003 22.3 F 

268 09:27:03 

002 22.6 F 003 22.4 F 

268 09:29:03 

002 22.7 F 003 22.4 F 

268 09:31:03 

002 22.5 F 003 22.4 F 

268 09:33:03 

002 22.5 F 003 22.4 F 

268 09:35:03 

002 22.5 F 003 22.5 F 

268 09:37:03 

002 22.5 F 003 22.3 F 

268 09:39:03 

002 22.5 F 003 22.3 F 

268 09:41:03 

002 22.5 F 003 22.3 F 

268 09:43:03 

002 22.5 F 003 22.4 F 


268 09:45:03 
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002 22.4 F 003 22.3 F 

268 09:47:03 

002 22.4 F 003 22.3 F 

268 09:49:03 

002 22.4 F 003 22.2 F 

268 09:51:03 

002 22.5 F 003 22.3 F 

268 09:53:03 

002 22.6 F 003 22.4 F 

268 09:55:03 

002 22.4 F 003 22.3 F 

268 09:57:03 

002 22.5 F 003 22.2 F 

268 09:59:03 

002 22.3 F 003 22.3 F 

268 10:01:03 

002 22.7 F 003 22.5 F 

268 10:03:03 

002 22.5 F 003 22.2 F 

268 10:05:03 

002 22.4 F 003 22.3 F 

268 10:07:03 

002 22.7 F 003 22.3 F 

268 10:09:03 

002 22.4 F 003 22.4 F 

268 10:11:03 

002 22.4 F 003 22.3 F 

268 10:13:03 

002 22.4 F 003 22.3 F 

268 10:15:03 

002 22.5 F 003 22.3 F 

268 10:17:03 

002 22.4 F 003 22.3 F 

268 10:19:03 

002 22.4 F 003 22.3 F 

268 10:21:03 

002 22.4 F 003 22.3 F 


268 10:23:03 
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002 22.6 F 003 22.4 F 

268 10:25:03 

002 22.5 F 003 22.3 F 

268 10:27:03 

002 22.4 F 003 22.3 F 

268 10:29:03 

002 22.5 F 003 22.4 F 

268 10:31:03 

002 22.7 F 003 22.4 F 

268 10:33:03 

002 22.6 F 003 22.4 F 

268 10:35:03 

002 22.5 F 003 22.4 F 

268 10:37:03 

002 22.5 F 003 22.3 F 

268 10:39:03 

002 22.5 F 003 22.4 F 

_ 268 10:41:03 
002 22.4 F 003 22.3 F 

268 10:43:03 

002 22.5 F 003 22.3 F 

268 10:45:03 

002 22.5 F 003 22.3 F 

268 10:47:03 

002 22.5 F 003 22.3 F 

268 10:49:03 

002 22.5 F 003 22.3 F 

268 10:51:03 

002 22.5 F 003 22.4 F 

268 10:53:03 

002 22.6 F 003 22.4 F 

268 10:55:03 

002 22.5 F 003 22.5 F 

268 10:57; 03 

002 22.5 F 003 22.4 F 

- 268 10:59:03 
002 22.5 F 003 22.3 F 

268 11:01:03 
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002 22.6 F 003 22.5 F 

268 11:03:03 

002 22.7 F 003 22.4 F 

268 11:05: 03 

002 22.6 F 003 22.4 F 

268 11:07:03 

002 22.5 F 003 22.4 F 

268 11:09:03 

002 22.6 F 003 22.5 F 

268 11:11:03 

002 22.5 F 003 22.4 F 

268 11:13:03 

002 22.5 F 003 22.4 F 

268 11:15:03 

002 22.8 F 003 22.4 F 

268 11:17:03 

002 22.7 F 003 22.5 F 

268 11:19:03 

002 22.8 F 003 22.7 F 

268 11:21:03 

002 22.5 F 003 22.6 F 

268 11:23:03 

002 22.8 F 003 22.6 F 

268 11:25:03 

002 22.7 F 003 22.6 F 

268 11:27:03 

002 22.6 F 003 22 . 6 F 

268 11:29:03 

002 22.9 F 003 22.8 F 

268 11:31:03 

002 23.1 F 003 23.0 F 

268 11:33:03 

002 23.0 F 003 23.0 F 

268 11:35:03 

002 23.1 F 003 23.0 F 

- 268 11:37:03 
002 25.3 F 003 24.4 F 

268 11:39:03 
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002 26.7 F 003 25,9 F 

268 11:41:03 

002 26.8 F 003 26.3 F 

268 11:43:03 

002 25.2 F 003 24.8 F 

268 11:45:03 

002 25.7 F 003 25.4 F 

268 11:47:03 

002 25.4 F 003 25.1 F 

268 11:49:03 

002 24.8 F 003 24.5 F 

268 11:51:03 

002 24.5 F 003 24.4 F 

268 11:53:03 

002 24.5 F 003 24.3 F 

268 11:55:03 

002 24.3 F 003 24.1 F 

_ 268 11:57:03 
002 24.4 F 003 24.1 F 

268 11:59:03 

002 27.8 F 003 27.7 F 

268 12:01:03 

002 24.7 F 003 24.6 F 

268 12:03:03 

002 24.6 F 003 24.5 F 

268 12:05:03 

002 24.7 F 003 24.4 F 

268 12:07:03 

®02-****.* F 003-****.* F 
268 12:09:03 

002-****.* F 003-****.* F 
268 12:11:03 

®®2-****.* F 003-****.* F 
268 12:13:03 

302-****.* F 003-****.* F 

— 268 12:15:03 
302-****.* F 003-****.* F 

268 12:17:03 
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002-****.* F 003-****,* F 
268 12:19:03 

002-****.* F 003-****.* F 
268 12:21:03 

002-****.* F 003-****.* F 
268 12:23:03 

002-****.* F 003 44.8 F 

268 12:25:03 

002 32.2 F 003 30.6 F 

268 12:27:03 

002 27.2 F 003 26.5 F 

268 12:29:03 

002 24.9 F 003 24.5 F 

268 12:31:03 

002 23.7 F 003 23.2 F 

268 12:33:03 

002 24.3 F 003 23.8 F 

268 12:35:03 

002 24.3 F 003 23.7 F 

268 12:37:03 

002 23.8 F 003 23.3 F 

268 12:39:03 

002 23.0 F 003 22.7 F 

268 12:41:03 

002 22.7 F 003 22.2 F 

268 12:43:03 

002 22.5 F 003 22.0 F 

268 12:45:03 

002 22.2 F 003 19.8 F 

268 12:47:03 

002 22.2 F 003 21.8 F 

268 12:49:03 

002 22.3 F 003 21.9 F 

268 12:51:03 

002 22.2 F 003 21.9 F 

268 12:53:03 

002 22.4 F 003 22.0 F 


268 12:55:03 
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Page: 77 


^ 002 22.0 F 003 21.9 F 

268 12:57:03 

002 22.0 F 003 21.9 F 

268 12:59:03 

002 22.1 F 003 21.7 F 

268 13:01:03 

002 21.8 F 003 21.4 F 

268 13:03:03 

002 21.7 F 003 21.6 F 

268 13:05:03 

002 21.8 F 003 21.4 F 

268 13:07:03 

002 21.6 F 003 21.3 F 

268 13:09:03 

002 21.6 F 003 21.5 F 

268 13:11:03 

002 21.7 F 003 21.5 F 

268 13:13:03 

-002 21.8 F 003 21.4 F 

268 13:15:03 

002 21.8 F 003 21.5 F 

268 13:17:03 

002 22.0 F 003 21.8 F 

268 13:19:03 

002 22.3 F 003 22.6 F 

268 13:21:03 

002 22.6 F 003 22.6 F 

268 13:23:03 

002 22.6 F 003 22.4 F 

268 13:25:03 

002 22.5 F 003 22.3 F 

268 13:27:03 

002 22.6 F 003 22.5 F 

268 13:29:03 

002 22.4 F 003 22.6 F 

_ 268 13:31:03 

002-****.* F 003-****.* F 


268 13:33:03 


169 
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Thursday October 14, 
002“****.* F 003-**** 


1993 
* F 


268 13:35:03 

002-****.* F 003 

268 13:37:03 
002-****.* F 003- 

268 13:39:03 
002-****.* F 003- 

268 13:41:03 

002-****.* F 003- 

268 13:43:03 
002 31.7 F 003 

268 13:45:03 
002 28.0 F 003 


-****.* F 
-****,* F 
•****.* F 
****.* F 


34 

31. 


.6 F 
0 F 


268 

002 

13:47:03 
26.1 F 003 

29.3 F 

268 

002 

13:49:03 
24.9 F 003 

27.6 F 

268 

002 

13:51: 03 
24.3 F 003 

26.8 F 

268 

002 

13:53: 03 
23.7 F 003 

26.0 F 

268 

002 

33:55:03 
22.9 F 003 

25.2 F 


268 

' 13:57:03 


002 

22.6 F 003 

24.8 F 

268 

13:59:03 


002 

22.0 F 003 

24 . 1 F 

268 

14:01:03 


002 

21.9 F 003 

23.8 F 

268 

14:03:03 


002 

21.8 F 003 

23.4 F 

268 

14:05:03 


002 

21.6 F 003 

23.1 F 

268 

14:07:03 


002 

21.2 F 003 

23.1 F 

268 14:09:03 


002 

21.1 F 003 

22.9 F 

268 14:11:03 



09:11:54 


pm 
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002 21.0 F 003 22.8 F 

268 14:13:03 

002 21.3 F 003 22.7 F 

268 14:15:03 

002 20.8 F 003 22.5 F 

268 14:17:03 

002 20.9 F 003 22.5 F 

268 14:19:03 

002 20.8 F 003 22.3 F 

268 14:21:03 

002 21.1 F 003 22.7 F 

268 14:23:03 

002 21.1 F 003 22.5 F 

268 14:25:03 

002 21.3 F 003 22.7 F 

268 14:27:03 

002 21.4 F 003 22.8 F 

268 14:29:03 

002 21.7 F 003 22.9 F 

268 14:31:03 

002 21.5 F 003 23.0 F 

268 14:33:03 

002 21.5 F 003 22.8 F 

268 14:35:03 

002 21.5 F 003 22.8 F 

268 14:37:03 

002 -****.* F 003-****.* F 
268 14:39:03 

002 -****.* F 003-****.* F 
268 14:41:03 

002 -****.* F 003-****.* F 
268 14:43:03 

002 -****.* F 003-****.* F 
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LO 


2.0 


General 

LI Scope 

pir,H^ra « 

L2 Objective of Qualification Tests 

grain support rod. ^ tuserc, ana tne igniter 

Applicahle Dop umenta 
MSFC-STD-513A 


EG5300.36A 

29CFR1910 

NSSGO 1740.9 
NHB 1700.1(V1) 
AMC-R 385-100 
EPOl-SOP-01 

MM 1700.4 
MMI 1700.17 

MMI 1710.1 

MMI 1710.6 
MMI 1711.2 


Certificati^ of Equipment Operations and 
Materials Handling Personnel 

Safety 

(OSH^f Administration 

Safety Standard for Lifting Devices and Equipment 
Basic Safety Manual 
Safety Manual 

0^aon?*™‘*^ Procedure for Safety Critical 
Safety and Environmental Health Hazards 

Approval of Hazardous and Potentiallv 
Hazardous Facilities and Activities at MSFC 

MSFC Program for Personnel Certification 

Mishap Reporting and Investigation 
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3.0 


MMI 1845.1 
MMI 6400.2 

MSPC-RQMT-1493 

MSFC-STD-1800 

MSFC-STD-126E 


Hazard Communication Program 

Program Critical 

Electrostatic Discharge Control Requirements 
tti« DeWc^'*® and 

»d Certification 


CSD^97-93-l Rev. B Enhanced Delta Qualification Teat Plan for Booster 

Separation Motor (BSM), Aug. 6, 1993 °°°ster 


lOSPC-0067 Rev. A 


Safety 

ai 




“ accordance with ETOl-SOP- 
Operation Procedures for Safety Critical 
Opero^ions .If s^ety rules/regulations are not followed iniurv 

to personnel and/or damage to test items could oc<mr. ’ ^ ^ 

Emergency telephone numbers are as follows: 


Safety 
Ambulance 
Fire 
Security 
Utilities 
Medical Center 


4-0046 

112 

117 

4-4357 

4-3919 

4-2390 


3.2 


33 




Communication Repair 4-1771 

® inspection of work area 

TE _/!B MSFC SE 

Date / Time: O ^IUiIhi ^'^0 ^ 

not work or position themselves beneath 


3.4 


shalJ be lifted only high 

use. but must be rafsed so that if desired when not in 


3.5 


acrortog to ’the iS^reSn rfUmi h'llh^®®'* 

m their possession a valid certifiSn Irf!®’ ^ 


Certifications checked by: 
Date / Time: 




3.6 

3.7 

3.8 


Inf 


STp^fbuTty be alert to 

eWt^tl^l 

secured to prevent it (thenO from c* pickup point is (are) 

damage to ^rS swinging and causing 

Wev*^r. “I^y^mon^deteS'* “»"«- 

pmb.em'nmy^re'^urstt^eTfcrviS^^ “ 

gs^castis&isr 

3.12 Tag line operators are to wear leather gloves. 

ai3 The priman^ safely hazards associated with this operation are: 
3.13.1 Lift operations 

Q 10 T • rT .1 _ 


3.9 


3.10 


3.11 


0.13.1 Lift operations 

3.13.4 Uve (Loaded) Solid Rocket Motor 



4.0 


3.14 Any time a crane is being used, it must be dogged if: 

3.14.1 T^e load will be suspended in a static condition for 
extended amount of time. 


an 


3.14.2 


3.15 


A crane operator crew change or substitution must be made. 

Forklift certification provided MSFC TE 

No electric power tools shall be used near the live test item 
Use of pneumatic tools is acceptable. 

groimd straps end-to-end resistances 
shall be verified with a multimeter. These resistances 
must measure less than 1 ohm. 

^1 peraoMel wthin touching distance shall wear a wrist 
strap that has been checked with a wrist strap checker This 
fie ^ ^ performed each time the wrist strap ground is 

All persoimel within touching distance of open grain 
propellant (and ordnance) shall wear antistatic coveralls. 

lest Itenifl. Test Enuinment. »tiH M ove 

4.1 Test Items 

For tWs procedure, the test item should already be placed in its 
shipping container and secured to its shipping pallet. 


3.16 


3.17 


3.18 


3.19 


4.2 


Motor Serial Number for this move: 

Test Equipment 




4.2.1 Proof Loading of Handling Equipment (required for PCH) 


4.2.1.1 


2ii ^ qualification testing 

tJS shipping container^ 

S 310 lbs. 

^ forklifts and overhead hoists must be load 0>reak) tested 

mu^ 

b! 1 ol*the BSM but does not need to 

«« something other than the BSM is lifted by the 
ame handling equipment. It is therefore recommended that 



a. 


b. 


5.0 


commeme?'¥hV M fo^wsf 

The proof load must be at least 350 lbs. 

during the U™ spreader bar ahoold be attached 

SEE APPENDIX C FOR THE PROOF TEST INSPECTION SHEETS. 
Move Procedure 

Procedure Deviation is presented in Appendix A**^Photo^^? 
of any discrepancies shall also be takem^ ^ 

£firS0nnp] ResnnnviK^H^^Y., 

5.1 Weather 


4.3 

4.3.1 


4.3.2 


5.1.1 


^e MSFC TO is responsible for checking the weather 

conditions bcforo the m ovp Thp QifA'o i x* » 

must be above 20*. If the h^di^ ls 

«ns will be postponed untuU^li^T^S^nSs 


Test site relative h umi dity 4 ^ ^ 


5.1.2 


5.1.3 


MSFCTE 


HoweTerTtr*'"?"* •” ‘^^“Psrt the motor in the rain 
motor 

SnlfnSf^s^^ 

(MET team phone number....876-2465). 



6.0 


is iif buildi^* 4^1 ^^s'mSFC **“* ® **''® 

disconnect the motor CToutrf fi?^ arrangements to 

motor shai. rem^n"L^“^,^rmt‘Sf 

l^^hm°^fs^tor lightning storm, a 

the motor before connecting to fedKty if 

charge on the motor to slnwlv This allows any 

should be left connected for no*ees‘^1o^™nds!^® 

Strap from the motor to faciSy grouS Reconnect the ground 
5.2 Move Witnessing 

MSFC silillii'j^e’MSFTQA^ “ «f U>e MSFC TE. 

™t *SfhaISl^“ ** *'’* coordinator for the 

Jim McGee (vibration) shall be resfinneiKia. * 
photographic cove -age of the moiJ^” “«4 

^o“to teltta? “d division chieC) shaU he notified 

iransported^lSrSirwbrJSirUb BSM to be 

The MSFC TE shall call securitv ia a 9 K't\ * 
escort to the pyro lab. ^ (4-4357) to arrange for a motor 

T ransport Tnirl^ Prennrnff||y| 


5.3 


5.4 


5.5 


5.6 


5.7 


[< 


Area secured? 
Comments: 


YES 



[NO; 


J^MSFCTE 

.^^MSFCSE 
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02 


one wheel chocked. off and at least 

Truck’s wheel braked and chocked: ^ MSFC TE 

&3 MSFC TE shall call security and arrange for an escort. 
Load Sh i pninF rontflino| » onf^ TV iirfr 




D 


:/ 


7.1 


12 


CAUTION: .hlpptog 

bed of the truck. If not. a«rjiv.i, enough to reach the 

REMEMBER TO “trap. 

fe^^^ ground. Verify resStoce as 

CAUTION: «ot to di,«»™ec. the gr„„„d wl„> during 


7.3 

7.4 


7.5 

7.6 


Resistance measured; 'A- MSFC QA 
Attach the chassis ground strap to the shipping container. 

from^ghtnext^Se'Aa.i?**’"*'^ ***“'“* ™“stance 

connection. Resistance shal!^^^^S’e“s»‘“th^ 

Resistance measured; ^ 

Disconnect the shipping container to test cell ground. 

Secure the shipping container in the truck bed. 


l'^ 





8.1 


shall foUow the 

10 m.p h moving at a maximum speed of 

/6oc-n4 4 ,^. b, ,,4 ^ 







,15 


8.3 Upon amval at the destination, the truck will turn off its engine 
engage the emergency brake, and chock at least one wheel. 


V 


Truck s wheel braked and chocked: — MSFCy^^E 

CAUTION; Make New Ground Before Brak^^ld Ground. 

8.4 Attach a gro^d wire to the pyro facility ground ai6 verify its 
resistance. Resistance shall measure less than^hm ^ 


Resistance measured 


. MSFC QA 


8.5 Attach the ground wire to the motor shipping container. VerifV 
the resistance (should measure less 1 ohm). ^ 


Resistance measured. 


_MSFC QA 


8.6 Disconnect the ground strap^tween the motor and the truck chassis. [ ] 

CAUTION: the ground wire during 

iS MSFC th" t™ck- [ ] 

* f 7u ^ ^ W designate someone to keep the ground stran 
out of the way ^ng unloading. grounu sirap 

8.8 Place the shj^^ing container near the center of the room. [ j 

8.9 Clear ar^ Close and lock the doors to the pyro facility. [ j 

* “ «fcu« not commence until the BSU motor 


KrTKft“^euve,^r 

Truck braked and wheel chocked: ____________ MSFC TE 
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9^ 


9.4 


9.5 




pound wire to the truck chassis andverifV the 
The resistance should measure less than 1 ohm. 


Kesistance measured; 


msfc qa 



CAUTION: ^ 

certified truck.^TOe'M^F^ra'siSjC^**’^ **’* eu>Iosive ( j 

the ground wire out of “““ 


the truck chassis to the shipping container 
ohm meter (should be less ttSin 1 ohi^ 


.MSFCQA. 


Attach ground wire 
Verify resistance 

Resistance r 

Disconnejr&e shipping container to faciUty ground wire. 
Secupe^he shipping container in the truck bed for delivery, 
^^^livery truck may now exit. 


[ J 


n 
[ ] 
[] 


ORIGkl^vL ctrSi [U 
OF POOR QUALITY 
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loo Post T««t 


TOe procure delineated in the above document has been 
satisfactorily completed and : 


&by rp^iSvXSonT '0^ 

b. All Procedure changes have been recorded and approved. 

Submitted Verified by: ff 

. Test Engineer 

Date: 



186 



187 












Figures 
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Proof Test Inspection Sheet 
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1 . 


3 . 


5 . 


PCH Identification 

Nomenclature: 

SN; 

*^«tlon of Lift (F,c. bMjj 

Building; 

Date of lift; 

Checklist 

P„or <o Cmical Lai 


*• Banaung Proced„e 


4 . 


a. 


"* *"ted (In lb.., 

“ Ittm; 

'">'««« Equipment 

Total: 


1 . 

2 . 

3 . 

4 . 


b. 


records 

Equipment tajjged with o 

working loads appropriate max 

^ad to be 

MSFC-STD-126E complete per 


Operators Certification Validation; 
Crane 

~ ' Rigger 

forklift 

Driver 




wear or^^S^”” «^dence of damage, excessive 

Dummy load lift of ,k 

aiscrepancles noted"^ ^ completed and no 


noted. ^ ai 


flagman 
Personnel Holst 



STD-|gny^ 

MSFC PCh Move Manager 
MSFC Safety 
MSFX^ Quali^ 


Date 

Date 

Date 


Identification 

a- Nomenclature; 
b. SN: 

Location of Lift (Fac. Bldg.) 

a. Building: 

b. Date of lift: 


4. 


5. Checklist 

a. Assessment Prior to Critical Lift 


Handling Procedure Number 


Weight to be Ufted (in lbs.) 

a. Item; 

b. Hoisting Equipment 

c- Total: 


1 . 

2 . 

3 . 

4 . 


Maintenance records 


Operator's Certification Validation: 
Crane _ 

Driver _ 


For «d(UUon«i InfemaMon. observotioni and renurk. 


Flagman 

Personnel Holst 


aitlpal lifting enuipiTi ^nt a«rf k 

Ja^Qffi pliance _^th the regntry tw ^ ^ tg pf ^pr. 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 

Date 

Date 


BSIW MOTOR S/N 1000738 
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ED 73.SHK-FOP-004 


facility operating procedure 
for pyrotechnic shock tests 

ED73-SHK-POP-004 


PREPARED BY: 


Jafes Herring/ED/U 
Test Engineer ^ 


/z/fA 

• DATE 


PREPARED BY: 


Steve R. Brewster/ED73 
Team Leader 




DATE 


APPROVED: 



C. Jft-»Kvf-by7tCD73 
Chief, Dynamics Test Branch 


APPROVED: 


Richard Lebnard/CSOl 
SAFETY 



JZiM/fZi 


DA' 





DATE 
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y*— ^nnucTIQK 


ED73-SHK-F CP-CC4 


-.1 ?7~P?0SE 

T— e purpose of this procedure is to define the steps necessary to 
perforai a shock test in the Pyrotechnic Shock Facility in Building 
4619 using blasting caps and mild detonating fuse (MDF) or flexible 
linear shaped charge (FLSC) . 

1.2 SCOPE 

Th.is docvunent contains the steps to prepare the facility, conduct t^e 
test, and steps to follow in the event of misfires. 

2 . 0 SAFETY 

The operating policies set forth in EPOI-SOP-OI "Standard Operating 
Procedure for Safety Critical Operations", shall be adhered to. 

MSFC Medical Center 4-2390 
Ambulance 122 

Fire 117 

Security 4-4357 

Safety 4-0046 

The Test Engineer will be responsible for personnel in the test 
activities and shall be no'tified immediately of any personnel 
activities. 

3.0 A.PPL1 CABLE DOCUMENTS 

EPTOl-SOP-01, "Standard Operating Procedure for Safety Critical Operations" 

ED73-SHK-SOP-006, "Safety Requirements and Procedures for the Operation of 
the Pyrotechnic Shock Facility" 

AMC-R 385-100, Army Materiel Command Safety Manual 

MM 17 CO. 4, Safety and Environmental Health Standards 

MMX 1710.6, MSFC Program for Personnel Certification 

MMI 1710.1, Safety Review and Approval of MSFC Hazardous Activities 

MMI 1345.1, Hazard Communication Program 

NHB 1700.1(Vl-A) , Basic Safety Manual 

DOO 6055.9, Ammunition and Explosives Safety Standaird 
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ED73-SHK-FOP-004 


0 ftTMTIRAL ^liiQtJIREMENTS 

4 1 ”he Test Engineer will be in charge of all test preparations and 

activities . 

4 2 All test activities shall be coordinated with the Test Engineer. 

4 3 All changes to the procedure shall be coordinated with the Test 
Engineer. 


/ : 
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0 

5.1 

5.2 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

.6 

6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

6.14 

6.15 

5.16 


ED73-SHK-FCP-0C; 

^^r^T.EROMETER CALTRRATTQN 

For each measurement location select an accelerometer of 
a type suitable for the amplitude expected. 

Calibrate each accelerometer per ED73-SHK-FOP-008 . 

pppTFgT fac tlity checkout 

Verify that no flammable solvents, paints, gases, etc., 

are present in the hazardous area. 

Verify that conductive floor mats are in place. 

Verify floor mats and test, checkout, and assembly 

hardware are connected to the facility grounding system. 

Verify the resistance of the conductive floor mats are 
less than 1 Ohm. 

Recorded resistance reading o'’® 

Verify that no leads are connected to the junction box 
terminals. 

Move junction box switch to “BULB" position. 

Connect 12 Volts t> the firing panel. 

Insert firing key and verify panel meter indicates the 
correct voltage. 

Switch key to "ABHZD" position and verify power indicator 
light is illuminated. 

open red cover and flip firing switch, verify bulb on 
junction box lights. 

close red cover. 

Switch key to "SAFE" position. 

Move junction box switch to "METER" position. 

Switch key to "ARMED" position and verify power indicator 
light is illuminated. 

open red cover and flip firing switch, verify that meter 
on junction box indicates 12 Volts. 

Close red cover. 
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6. 

7. 

7. 

7.; 

7.] 

7.4 

7.5 

7.6 

.7 

7.8 

7.9 

7.10 

7.11 

.12 


. 17 

18 

0 

1 


Switch key to _ 

source. ^ position and disconnect voltage 

Remove firing key. 

CHE cyoLT, INSTALfATTor^ tlUL^ooKiTP op 

Room 17o!^*^* signs are posted on the outside walls of 

withi^ 10 miles of^the'^imSSfatl Ji?2ity*^ storms are 

Verify that no flammable solvents Dain^« 

are present in the hazardous area.' ^ gases, etc., 

Verify that conductive floor mats are in place. 

^^oor mats and test, checkout’ ^ ^ 
hardware are connected to th^fa^ili^v assembly 

facility grounding systems. 

«<,or „ats are 

Recorded resistance readino 

^ Ohm 

verify ail n=n-,ss.=ntial personnel are clear of the test 

Verify operational personnel are : 

a. Wearing loo percent cotton coveralls a. 

undershirts, and socks, and 

battery-powsrid'dsvlcss such^M*ii^*?*}'’^' *"'* 
calculators; portable radios, etjl' '^^'*^ wrist watches, 

MKF, and 

Test Engineer, will be ?:?SutirtS*r2::jnr?h^a^^a'. 

wrlststats%“fl5»taS’«I'wS™^h"® Protection, and 
installing explosive !t^M. P««onnel who will be 

l^in^Je^fiSS SaU:! t 

the possessiln of thS in 

device. Parson installing the ordinance 

Turn on flashing light outside Room 170A. 
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. . 13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 

7.20 

■».21 

1.22 

7.23 

7.19 


7.20 

7.21 


Install required MDF or FLSC on exciter plate. 

Verify switch on junction box is in "BULB" position. 

Using a wrist strap checker, each person wearing a wrist 
strap shall check their wrist strap. 

In Room 170B, verify that blasting cap shorting foil is 
in place and is undamaged before removing from storage 
container. 

Remove blasting cap from storage container and transport 
to Room 170. 

In Room 170, verify that wristats or legstats are in 
place. 

Install blasting cap on exciter plate. 

Press blasting cap shorting foil firmly against facility 
ground for 1 second. 

In order to short the leads, slide enough shorting foil 
off blasting cap to attach an alligator clip. 

Remove shorting foil: 

Move switch on junction box to "BULB" position. 

Verify that bulb on junction box is not illuminated. 

warming: 

IF BDLB GLOWS, THERM IS SUFFICIENT RADIO FREQUENCY IN TEE 
AREA TO POSSIBLY CAUSE DETONATION OF THE BLASTING CAP. TEE 
CAP SHOULD BE LEFT SEORTED AMD RETURNED TO ROOM 17 OB STORAGE 
CABINET. ALL BLASTING ACTIYITIES WILL BE CURTAILED UNTIL 
THE RF SOURCE IS REMOVED. 

Move switch on junction box to "METER* position. 

Verify 0 volts on meter. 

WARNING: 

IF VOLTAGE IS INDICATED, THE LINES TO THE FIRING PANEL 
ARE EITHER CONNECTED TO A VOLTAGE SOURCE OR ARE PICKING 
UP VOLTAGE FROM RADIATION CAUSED BY A NEARBY SOURCE. 
THE CAP SHOULD BE LEFT SHORTED AMD RETURNED TO ROOM 
17 OB STORAGE CABINET. ALL BLASTING ACTIVITIBS WILL BE 
CURTAILED UNTIL THE VOLTAGE SOURCE IS REMOVED. 
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7.23 

7.24 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.8 

8.9 


Move junction box switch to "BULB" position. ^D73 -shk-fop-oo4 

leads in junction box, move switch 
to FIRE position and remove alligator clip. 

status^^^*' inform Test Engineer of 


DETONATION 

r”hn"!n’’"om''l7jAt"*“” ••••ntUX p.rsonn.l 


Prepare data acquisition system to acquire data. 

Connect firing panel voltage supply and insert firing 
^®y / verify that meter indicates the appropriate voltage. 

Start tape recorder. 

Begin countdown. 

On the count of 3, put switch in "ARMED" position, verify 
that power indicator is illuminated. 

On the fire command, open red cover and flip firing 
switch. ^ 


Turn the fiting panel key to the "UNARMED" position. 
Remove arming key and disconnect voltage supply. 

MOTE: 

IP BLASTING CAP DOES NOT FIRS/ PROCEED TO SECTION 10.4 
IF MDF OR FLSC SEOICEMTS DO NOT FIRE/ PROCEED TO SECTION 10.5 
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0 


9.1 


9.2 

9.3 


9.4 


9.5 


9.6 


9.7 


' 0.0 

, 0.1 


pngT DETONATT^^ 
door ?o"RSon7Sf ' 

Turn off flashing light outside Room 170A. 

Inform Test Engineer that door is to be opened. 

In Room 170, move junction box switch to "BULB" position. 

Remove blasting cap leads from junction box. 

Inspect exciter panel to insure all explosive devices 
fired properly. 

Verify all operational personnel are wearing wrist 
straps . 


NOTE: 

IP ALL EXPLOSIVE ITEMS DID NOT FIRE^ 60 TO EMERGENCY 
PROCEDURES, SECTION 10.0 

EMERGENCY PROCEDURES 

gurinq, .Installation and Connecti on of Ordnance 
Operational personnel shall immediately stop operations 
and evacuate the test area when: 

a. A fire is reported in the immediate vicinity. 

b. A fire or electrical short occurs in the test area. 

Operational personnel shall immediately stop operations 
when: 

a: When lightning is detected within 10 miles of the 

vicinity. 

b: When severe weather is reported in the vicinity, 
c: Loss of facility power in the test area. 

d: Significant radio frequency disturbances exist in the 

vicinity. 

Any such occurrence shall be immediately reported to the 
ED73 Test Engineer 


205 



10 

10 . 

10 . 

10 . 

10 .- 

10 .^ 

10.4 

10.4 

10.4 

10.4 

10 . 4 . 

10 . 4 . 


3.2 


4 

4.1 

( .2 

. 3 
1.4 

.5 


.8 


10 


.==id.ntaa d.t=„,uS* =' “ 

a. In the event of 

the injured person unl«rjec!*«""®i do no move 

serious injury. n«cessary to prevent further 

required. ( 112 ) and/or fire department ( 117 ) if 

d. Notify ED 73 Test Engineer. 

fiBf; Tf there >pr 

fi urinq Firing t OTni-do wn 
If evacuation of the area i® j? \ ^ 

Engineer: directed by the ED 73 Test 

a. Switch )cey to "SAFE" nne4«.,- 

disconnect firing panel arming key, and 

b. Evacuate the area as directed. 

Blasting rap Does M^ t Firo 

If blasting cap fires, "SJ^ue* p‘JScid"Sr:'a?\”|k!iri;o 
disconnect tiring panel*p««; remove arming key, and 
Wait 30 minutes before entering Room 170 . 
wrLtstats?^^ goggles, hearing protectors, and 

pSs?Uon^’°' junction box switch to -meter- 
Leave room and close door. 

to "ASED"^p 2 JitiS!^ power, insert arming key, and switch 

verify voltage 

nriTKci:?: 

protectors, ud 
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.4.11 


10.4.12 

10.4.13 

10.4.14 

10.4.15 

10.4.16 

10.4.17 

10.4. 18 

10.4 . 19 


T.4.20 

,0.4.21 

10.4.22 

10.4.23 


jn Room 170, move junction box switch to "ARMED" 

position . 


room and close door. 

jj^crease voltage at power source by 50%. 

Connect firing panel power, insert arming key, and switch 
to "ARMED" position. 

ooen red cover and flip firing switch. 

If blasting cap fires, continue procedure at Section 9.0 

Switch key to "SAFE" position, remove arming key, and 
disconnect firing panel power. 


If blasting cap does not fire, wait 30 minutes before 
entering Room 170. 

Obtain explosive misfire container. 

Put on safety goggles, hearing protectors, and 
wriststats . 

in Room 170, »ov. junction box switch to "BOLB- position. 

Short blasting cap loads by twisting loads togothor and 
secure with an alligator clip* 

Remove blasting cap by using mechanical devices 

Place cap in explosive misfire container until turned 
over to Army for disposal. 
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J.5 

10.5. 

10.5.2 

10.5.3 

10.5.4 

10.5.5 

10.5.6 


Detonation 


Zir e After Blasting Can 


switcn Key ww sArn” 

position, remove arming 
disconnect firing panel power. 

Test Engineer will insure that no one enters Room 170 for 
a period of l hour after blasting cap detonation. 




At the end of the reguired waiting period, 
goggles, hearing protectors, and wriststats 


put on safety 


In Room 170, examine explosive to determine if it is 
feasible to detonate by use of another blasting cap. 

If another blasting cap may be used, continue procedure 
at Section 7.10. ^ 


Obtain explosive misfire container. 

Use mechanical devices to remove explosive and place in 
explosive misfire container. 
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Test Procedure Deviation 
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FIGURE 1 . PYRO SHOCK CONTROL EQUIPTMENT 






BREAK OVER BRACKETS 
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HGURE 2. BREAK OVER BRACKET ASSEMBLY 
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FIGURE 3. HORIZONTAL BREAKOVER 





(A) CHOKED 


(B) SADDLED 



(C) 3-D IN SADDLED POSITION 


RGURE 4. LIFTING STRAP ATTACHMENTS 

DRAWN BY: 
K.MrTOCLUEP34 
VW 
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♦ DIMENSIONS ARE IN INCHES 



6.75 
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FIGURE 7. FLSC CONFIGURATION 





Appendix D 


Tool List 
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TORQUE WRENCHES; 


Torque 

Prize 

Cal. Due 


Use 

Owner 

250ft-lbs 

1/2" 

01/20/94 

EMJ00359 

Pos. C Bracket 

Bill S. 

100 ft -lbs 

3/8" 

10/05/93 

BTW-2RCF 

A, B, D, Bracket 

McGee 

25 in - lbs 

3/8" 

10/05/93 

5492304 

AHS Fasteners 

McGee 

750 in- lbs 

3/8" 


T-267-GL 

Ship. Cont. Gmd. 

McGee 

150 in - lbs 

3/8" 

08/24/93 

52117 


McGee 

100 ft - lbs 

1/2" 

10/05/93 

7011013 


McGee 


RATCHETS 

1/2" drive 
3/8" drive 


HANDLES 

1/2" drive (long) 

3/8" drive 

1/4” screwdriver handle 
1/4" slide handle 


SOCKETS 



Size 

Drive 

Tsss. 

3/4" 

1/2" 

regular 


3/8" 

regular 


1/2" 

deep well 

5/8" 

1/2" 

regular 


1/2" 

deep well 

25/32" 

1/2" 

deep well 

11/16" 

3/8" 

regular 


3/8" 

deep well 


3/8" 

reg^ar-elbow 

1/2" 

3/8" 

regular 


3/8" 

deep well 

9/16" 

3/8" 

regular 
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1/4" 

1/4" 

regular (AHS) 

3/8" 

3/8" 

regular 

ADAPTERS AND EXTENSIONS 

Size 



1/2" to 1/2" 
1/2" to 3/8" 
3/8" to 3/8" 


extension 

extension 

extension 

3/8" to 1/2" 
3/8" to 1/4" 
3/8" to 3/8" 


adapter 
adapter 
adapter (elbow) 


ALLEN HEAD SOCKETS 

1/2" drive to 9/16" 

V2" drive to 1/2" 

1/2" drive to 3/8" 

3/8" alien 
3/8" alien (cut-off) 


BOX END AND OPEN END WRENCHES 

11/16" box end 
9/16" box end 
1/2" box end 

1/2" open end 


OTHER TOOLS 

Pipe extension 

Special wrenches for inspection plate nuts 
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Appendix E 


Proof Load Inspection Sheets 
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Lifting EQuipment Inspection Sheet 


PCH Identification 

a. Nomenclature: 

b. SN: loaO'7}S 

Location of Lift (Fac. Bldg.) 

a. Building: 

b. 


2. Handling Procedure Number 

-TCP- 6PS^-O0/ 


4. Wei^t to be Lifted (in lbs.) 


Date of lift: 

Checklist 

a. Assessment Prior to Critical Lift 


1. Maintenance records 

2. Equipment tagged with appropriate max 
working loads 

3. Load to be lifted does not exceed max working load 
of hoisting equiptment as configured 

4. Assessment prior to critical lift complete per 
MSFC-STD-126E 


a. 

Item: 

3IQ L\n\)c^fp ) 

b. 

Hoisting E^qulpment 


c. 

Total: 

5 3 ^'- 


c. 


d. Dummy load lift of SOO ibs. completed and no 
discrepancies noted. 

6. For additional information, observations and remarks 




Operator's Certification Validation: 

Crane pA-r'^t^C/jsjn oL Rigger Flagman 

Forklift P/^7 ^ Driver Personnel Hoist 

Visual inspection shows no evidence of damage, excessive 

wear or abuse. 




L^rttfy ttot the critical lifting eouinment and personnel have been 
pmwyd md found to be in compliance w i th the reouirements of MSFC- 
STD-126E. 


2 ^^ ' 


‘ih-c’h: 


Date 
Date . 
Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 
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Lifting Equipment Inspection Sheet 


PCH Identification 

a. Nomenclature: 

b. SN:^QOo77g 


Handling Procedure Number 

'^Cf -t r’VV - oc ’ / 


Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in lbs.) 

a. Building: 170 ^ 


Date of lift: 


Checklist 


IMcM. 


a. Item: 

b. Hoisting Equipment 

c. Total: 


Assessment Prior to Critical Lift 

1. Maintenance records 

2. Equipment tagged with appropriate may 
worlUng loads 

3. Load to be lifted does not exceed max working load 
of hoisting equiptment as configured 

4. Assessment prior to critical lift complete per 
MSFC-STD-126E 


Operator's Certification Validation: 


Crane 

Forklift Ic'f t^‘(arr 


Rigger 

Driver 




K Flagman 


Personnel Holst 


Visual Inspection shows no evidence of damage, excessive 
wear or abuse. 


Dummy load lift of 
discrepancies noted. 


. completed and no 


6 . 


For Additional information, observations and remarks 





Lifting Equipment Inspection 


5. 


PCH Identification 

Nomenclature: 


2 . 


a. 

b. SN: 

Location of Lift (Fac. Bldg.) 

a. Building; ^ <_1 no 

b. Date of lift: o^tlxohz 

Checklist 

a. Assessment Prior to Critical Lift 


Handling Procedure Number 

(3 rt p' I 


4. Weight to be Lifted (in lbs.) 


a. 

b. 

c. 


Item; 

Hoisting Equipment 
Total: 


1 . 

2 . 

3. 

4. 


Maintenance records 

Equipment tagged with appropriate max 

working loads 

Load to be lifted does not exceed max working load 
of hoisting equiptment as configured 
Assessment prior to critical lift complete ner 
MSFC-STD-126E 


Operator's Certification Validation: 

Crane ^ ciC Rigger Rf Flagman 


P 

Forklift 1 u 


Driver 


c. Visual inspection shows no evidence of damage excessive 
wear or abuse. 

d. Dummy load lift of ]bs. completed and no 

discrepancies noted. 

6. For additional information, observations and remarks 


(o 


2.0 


3*70 


X 


Persormel Holst 


<?K 




^ critical lifting eouiom e nt and personnel have been 

%Q in cpmpliange with th e requirements of MSFC- 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 
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fWNSA 

National Aeronautics and 
Space Administration 


George C. Marshall Space Flight Center 

Marshall Space Flight Center. Alabama 35812 


BSM-TCP-EP54-002 


BSM Delta Qualification Test 

Move BSM from Pyro to Vibration / Setup 
Thermal Conditioning 


This Procedure Describes 
Safety Critical Operations 


MSFC * Cover 2 (Rev. June 1980) 
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BSM Delta Qualification Test 

Move BSM from Pyro to Vibration / Setup Thermal 

Conditioning 


Prepared by: 
MatBevill EP-12 

08/16/93 


MfttorSN: IQQOl^ 
Test Date: 
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SEP 16 '93 10:24ftM CSD E3SGINEERING 02 


P.4^5 


Move B8M firom Pyro to Vibi^tton / Setup Tbitirm^ Cosditloiiiaf 




Mit Bfviu/Msrc 




L«Qnti^M8FC SaAty/C^ 



Kck Cl«mrati/M8FC QatlitgrA^OOC 



ie Tm Btendi/ED79 


Chuek W*ni/UTG/CSD T* 
Don Wsncil/USBI 



ahiJ33 

Dtto 

Date 

9-;4-q3 

OMt 

Data 

£ygrg^ 

Date 


8237 


Data 


Data 


t'Be'HDUd 

SEP IS ’93 12:22 


228 


Sfid3 DJSW UOild eC!0l C 6 1 0T 

408 PAGE. 


d3S 
004 



Move BSM from Pyro to Vibration / Setup Thermal Conditioning 


Prepared by: 
Approved by: 




Mat Bevill/MSFC TE/EP12 

McGee/MSFC Vibration Lab TE 


erring/MSFC Pyr^JS 



Shock Lab TE 




Richard Leonara/MSFC Safety/CSOl 



Rick Clements/MSFC Quality/CQO€ 


7^ t 

Ben Goldberg/Motor Systems Division/EPll 



dynamic Test Branch/ED73 


Date 

Date 

‘±l±33 

Date 

Date 

9 -/^- 9.3 

Date 

Date 


f 



Chuck Wells/UTC/CSD TE 
Don Wencil/USBI 



/j/ r 





Charlie Lovell/PCH Engineer/CN71 


Date 


9-/</-es 

Date 

oSeT 
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LO General Information 


LI Scope 

This test procedure addresses all the requirements to perform 
the move of the BSM from the pyro test facility to the vibration 
test facility along with the thermal conditioning setup for the 
Radial Axis vibration test. 

12 Objective 

The objective of the dynamic testing is to verify the physical and 
functional survivability of the Booster Separation Motors. Of 
particular interest for these tests are the components bonded 
using EA9394 adhesive. The components using this adhesive 
include the throat insert, the centering insert, and the igniter 
grain support rod. 


2.0 Annlicable Documents 

MSFC-STD-513A Certification of Equipment Operations and 

Materials Handling Personnel 


EG5300.36A 

29CFR1910 

NSS'GO 1740.9 
NHB 1700.KV1) 
AMC-R 385-100 
EPOl-SOP-01 

MM 1700.4 
MMI 1700.17 

MMI 1710.1 

MMI 1710.6 
MMI 1711.2 


Safety 

Occupational Safety and Health Administration 
(OSHA) 

Safety Standard for Lifi;ing Devices and Equipment 
Basic Safety Manual 
Safety Manual 

Standard Operating Procedure for Safety Critical 
Operations 

Safety and Environmental Health Hazards 

MSEC Procedures for Acquiring Shipping Permits for 
Rocket Motors and Igniters 

Safety Review and Approval of Hazardous and Potentially 
Hazardous Facilities and Activities at MSFC 

MSFC Program for Personnel Certification 

Mishap Reporting and Investigation 
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MMI 1845.1 


Hazard Communication Program 


MMI 6400.2 Packaging, Handling, and Moving Program Critical 

Hardware 

MSFC-RQMT-1493 Electrostatic Discharge Control Requirements 

MSFC-STD-1800 Electrostatic Discharge (ESD) Control for Propellant and 

Explosive Devices 

MSFC-STD-126E Inspection, Maintenance, Proof Testing and Certification 

of Handling Equipment 

CSD-5597-93-1 Rev. B Enhanced Delta Qualification Test Plan for Booster 

Separation Motor (BSM), Aug. 6, 1993 

lOSPC-0067 Rev. A Specification for Booster Separation Motors for Space 

Shuttle Solid Rocket Booster (thru SCN 014) 

3.0 Safety 

3.1 The following safety criteria are in accordance with ETOl-SOP- 
01, Rev. A., Standard Operation Procedures for Safety Critical 
Operations ". safety rules/regulations are not followed, injury 
to personnel and/or damage to test items could occur. 

Emergency telephon<3 numbers are as follows: 


Safety 

4-0046 

Ambulance 

112 

Fire 

117 

Security 

44357 

Utilities 

4-3919 

Medical Center 

4-2390 

Communication Repair 

4-1771 


3.2 Prior to starting work in 4619 a visual inspection of the work 
area shall be made for anomalies by task supervisor and safety 
personnel. 

MSFC TE MSEC SE 

Date / Time: _ 

3.3 Personnel shall not work or position themselves beneath 
suspended loads unless such loads are securely and 
adequately blocked up. 
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3.4 Objects handled by overhead hoist shall be lifted only high 
enough to clear fixed objects in the path of travel. Spreader 
bars and slings may be left on the hoist if desired when not in 
use, but must be raised so that the lowest part of the lifting 
equipment will be at least seven feet from the floor when not in 
use. 


3.5 


Crane, hoist, lift prime operators, and riggers shall be certified 
according to the latest revision of MMI 1710.6, and shall have 
in their possession a valid certification card. 


Certifications checked by: 



Date / Time: 



3.6 Personnel working aroimd suspended loads shall be alert to 
the possibility of being crushed between the suspended load 
and a fixed object. 

3.7 Loads shall be moved slowly so they will not accumulate more 
momentxim than can be stopped with little or no swing. 

3.8 Where handling slings are called out, a sling with more 
pickup points than required may be used if the weight capacity 
per point used is equal or greater than the weight capacity of 
each point of the noted sling and the free pickup point is (are) 
secured to prevent it (them) from swinging and causing 
damage to parts. 

3.9 Only the area coordinator shovdd direct the crane moves, 
however, any person determining an immediate danger or 
problem may request stoppage of activities. 

3.10 The lifting or transportation operation shall be halted by the 
area coordinator at any time the control area cannot be 
maintained. 


3.11 Steel toe shoes are required during lifting operations. 
Hardhats are reqmred when the lift is at or above the 
shoulders. 


3.12 Tag line operators are to wear leather gloves. 

3.13 The primary safety hazards associated with this operation are: 

3.13.1 Lift operations 

3.13.2 Solvent Use (See NOTE) 

3.13.3 Live (Loaded) Solid Rocket Motor 
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NOTE; Grease and solvent use are only "if needed" as 
determined by the MSEC TE and CSD TE. 

3.14 Any time a crane is being used, it must be dogged if: 

3.14.1 The load will be suspended in a static condition for an 
extended amount of time. 

3.14.2 A crane operator crew change or substitution must be made. 

3.15 No electric power tools shall be used near the live test item. 

Use of pneumatic tools is acceptable. 

3.16 All ground cables and groimd straps end-to-end resistances 
shall he verified with a multimeter. These resistances 
must measure less than 1 ohm. 

3.17 All personnel within touching distance of the BSM or orc^ance 
shall wear a wrist strap that has been checked with a wrist 
strap checker. This step should be performed each time the 
vmst strap ground is broken. 

3.18 All personnel within touching distance of open grain 
propellant (and ordnance) shall wear antistatic coveralls. 

4.0 Test Items and Test Requirements 

4.1 Test Items 

The test item for the delta qualification vibration tests consists 
of a live BSM which will be tested in the aft motor 
configuration. The motor will be tested with an aero heat 
shield over ^e exit cone. The motor weighs approximately 154 
poimds each. 

4.2 Test Requirements 

4.2.1 Test Tolerances 

Unless otherwise stated in this procedure, the tolerances 
applicable to the test conditions described shall be as specified 
in MIL-STD-810D. These tolerances are as follows: 

Temperature: ± 5® F 
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4 ^ 

43 

43.1 

4.32 

4.32.1 

432.2 

4.32.3 


Test Data 

All data taken with non-recording instruments will be 
recorded in ink directly onto data sheets and/or log sheets. 

The log or data sheets will identify the test being performed, the 
test item, the item part number, and the appUcable test 
procedure. Corrections or changes will be made by drawing a 
single line through the original entry. The new entry will be 
made directly above the old and initialed by the person making 
the entry. Each page will be signed and dated at the bottom of 
the page by the person making the entries, and counter signed 
by the test engineer after review. 

Test Conditions 

The live delta qxialification motor will be vibration tested at a 
specific temperature. The motor will be either be tested at 25°F 
or at 125°F depending on which motor is controlled by this 
procedure. 

The MSFC TE is responsible for checking the weather conditions 
before the move. The test site's relative humidity must be above 
20%. If the humidity is not above 20%, all move operations will be 
postponed until favorable weather conditions resume. 

Test site's relative humidity: MSFC TE 

The MSFC TE shall check with the Army MET team to ensure that 
there is no lighting within 10 miles. 

(MET team phone number....876-2465). 

If lightning is within 10 miles during any time that a live 
BSM is in bmlding 4619, the MSFC TE shall make 
arrangements to disconnect the motor ground from the 
facility groiuid. The motor shall remain ungrounded until 
the lightning is out of range. 

When reconnecting the ground after a li ghtning storm, a 
lOOKohm resistor should be connected to the ground wire from 
the motor before connecting to facility ground. This allows any 
charge on the motor to slowly dissipate to ground. The resistor 
should be left connected for no less than 30 seconds. 

After the specified time, disconnect the ground wire from facility ground 
and remove the resistor. Reconnect the ground strap firom the motor to 
facility groimd. 
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4.3.3 It is not recommended to transport the motor in the rain. However, if 
the motor must be moved in the rain, it should be wrapped in 
Velostat and sealed with conductive tape. 

4.4 Test Equipment 


4.4.1 All measurements shall be made with instruments and 
equipment whose accuracy and/or calibration has been 
verified. 

Calibration Acceptabl e ^(MFSC TE) 

4.4.2 Proof Loading of Handling Equipment (required for PCH) 

4.4.2. 1 The heaviest lift during all of the delta qualification testing 
will be lifting the motor while in its shipping container. 

The motor and shipping container together weigh about 310 lbs. 
All forklifts and overhead hoists must be load (break) tested 
to at least 110% of this weight (i.e. 350 lbs.). This test must be 
performed prior to any handling of the BSM but does not need to 
be repeated until something other than the BSM is lifted by the 
same handling equipment. It is therefore recommended that 
the break tests be performed each evening before the BSM testing 
commences. The break tests shall be performed as follows: 

a. The proof load must be at least 350 lbs. 

b. Lift the dummy load clear of the ground Qess than 1 foot) and 
lower to groimd three times, holding for five minutes on the 
third lift. Lifting straps and spreader bar should be attached 
during the lift. 



SEE APPENDIX B FOR THE PROOF TEST INSPECTION SHEETS. 

4.5 Procedure for the Move and Setup 

4.5.1 After review and documented approval, a redline change to 
this procedure may be performed. Approval shall be by a 
minimum of the MSFC TE, MSFC SE, and the MSFC QA. 

4.5.2 As soon as possible after a test failure, a deviation firom the 
specified test environment, or any other incident which affects 
the test or test item, MSFC will notify the authorized UT/CSD 
representative of the event verbally and will then generate a 
Test Procedure Deviation (NASA form 3959). A copy of the Test 
Procedure Deviation is presented in Appendix A. Photographs 
of any discrepancies sh^l also be taken. 
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5.0 Personnel Responsibilities 


5.1 Test Witnessing 


All tests will be witnessed by the authorized UT/CSD 
representative and USBI representative. The MSFC test 
engineer will also witness the testing (moving and setup). 
Notification of the start of the move shall be communicated to 
the authorized UT/CSD and USBI representatives and the 
MSFC safety representative and test engineer at least 2 hours 
in advance. 

MSFC Safety Notified 

UT/CSD Notified 

52 The MSFC TE will serve as the area coordinator for the 
test. All handling of the BSM will be directed by the 
MSFC TE or cognizant test engineer. 


5.3 


5.4 

5.5 

5.6 


Jim McGee (vibration) and Jim Herring (pyro) shall be 
responsible for photographic coverage of the test 
activities . 

All involved lab directors and division chiefs shall be notified 
prior to testing. 

The MSFC TE shall make arrangements for the live BSM to be 
transported from the pyro lab to the vibration lab. 

The area around the outside of the vibration facility shall be 
secured before the live BSM is brought firom the pyro shock test 
site. This area should also be clear so that the transport 
truck can drive to the vibration lab doors. 

Area secured? /YE^ NO n MSFC TE 

!^^msfc se 

Comments: hCf^/J 




6.0 Move BSM from Pvro Shock Area to the Vibration Test Area 

6.0.1 Fire symbol 3 shall be used when the motor is in the vibration 
test rooms. 
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6.1 Take the Test Item to the Vibratioii Test Room 

6.1.1 Have a ce^ed truck ready to transport the test item to the 

rU^lst°o^^^^ wiU be turned off and 

CAUTION: Make New Ground Before Braking Old Ground. 

6.1.3 Attach a gro^d wire to the truck chassis and veriftr its ^ 

resistance. Resistance shall measure less than i ohm 




c/ 


Resistance measured 


MSFCQA 


CAUTION: ^ercise care not to entangle or tug on the motor 

grounding strap during the following lifting operation. 

6.1.4 SLOWLY lift Ae motor and pallet using the certified fork lift r j(^ 

and load mto the truck bed. Secure the pallet to the truck bed 

6.1.5 Attach the ground strap from the truck chassis to the motor case. 

Verify resistance between motor case and truck chassis (<1 ohm): 

Resistance measured: 0 - 1 -TZ.- MSFC OA 


xvesisiance measured: (/■ I MSFC QA jtx 

6.1.6 Disconnect the motor to test cell ground. 

6.1.7 Upon arriv^ of escort , the motor carrying truck and escort 
^rsonnel shall follow ^e route provided in Figure 1 moving 
at a maximum speed of 10 m.p.h. 

ai.7.1 Pwk lift sM pronto the point designated on 

as destotion. The fork lift should cany the palScontainine 

to the longitudinal axis vibration test room. 

6.1.7.2 TO shall make 81^ that the necessaiy hardware 

materials are transported to the vibration test room. 

destination, the truck will turn off its engine 
and chock at least one wheel. eugme 

^ u ^ ground and verify its 

resistance. Resistance shall measure less than one (1) ohm. 


[vK 


Resistance measured: 0 i 


MSFCQA 


/■' 
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6.1.10 


Attach the free end of this groiind wire to the motor and verify 
its resistance. Resistance shall measure less than one (1) ohm. 

Resistance measured: O MSFC QA 

6.1.11 Remove motor to chassis ground. 





CAUTION: Be careful not to disconnect the ground wires during 

the following moves. i 

^^‘^ 0^1.1^ Use the forklift to place the motor and the pallet directly beneath 
^ the overhead crane in room 156, biailding 4619. nvi 


6.1.13 Disconnect the grotmd between the fork lift and facility ground. /\F^ 
The fork lift may now exit the immediate area. 


6.1.14 Remove the attach bolts between the support brackets and the pallet. 
Place the attach bolts in a labeled bag. 

6.1.15 Leave the doors that enter the high bay open while handling the BSM 


[v3^ 


/yfHnh 


7.0 Thermal Conditioning for Radial Axis Test Setup 


7.0.1 Unless otherwise stated by the MSFC TE, all personnel related 
to this test shall stay in the vibration control room during the 
test set-up and actu^ tests. 


7.0.2 Bare Test F ixture Run 


At the discretion of the vibration test supervisor, perform a bare 
fixture or bare headplate/slipplate equalization run for the first 
test spectrum in each of the test axes, jtist prior to mounting the 
test specimen or after each axis change, llus procedure wiU 
verify that the vibration control system is set up properly and that 
the vibration spectrum is within the tolerances spewed in 
paragraph 4.2.1. 


Bare fixture run performed: yes 



no 


Comments: 






7.1 Radial Axis Test Setup 


7.1.1 


General Information 

The vibration control equipment shall be installed as shown in 
Figure 2, and verify that the equipment calibrations are current. 

MSFC will provide adapter plates to accommodate the UT/CSD supplied 
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test fixture. The BSM will be motmted on the test fixture in the aft motor 
configuration. Reference Figure 3 for a sketch of this configuration. 

The motor will be vibrated in each of the three orthogonal axes 
as shown in Figure 3. The control signal shaU be the average 
of two accelerometers located on the fixture near each bracket/ 
fixture attach point. Two triaxial response accelerometers shall be 
attached to the motor near zero degrees at the aft end, and 180 
degrees at the forward end, as shown in Figure 3. Accelerometers shall 
be oriented to the test axes as shown in Figure 3. Hard mount the 
control accelerometers to the vibration test fixture at the forward 
and aft attach points and parallel to the direction of excitation. 

Secure the accelerometer cables to the test fixture with tape. 

Use an oscilloscope to verify that the noise floor of the vibration 
control system on the control accelerometer is 0.2 g or less. 

12 Attach Adapter Plates to the Aft Skirt Support Brackets 

7.2.1 Attach the belly straps as shown in Figure 4b for the installation 
of the adapter plates. 

CAUTION: The following step involves working with a suspended 
load. Keep feet and hands out from under the load 
unless the load is properly blocked up. 

CAUTION: Exercise care not to entangle or tug on the motor 
grounding strap during the following lifting 
operations. 

7.2.2 Lift the test item off the pallet and rotate the motor 180° so that [ 

the aft skirt attach bracket mounting holes face up. 

7.2.3 Place the motor on the wood supports. 

REMINDER: Be sure to put the custom shims in their correct 
positions and orientation before sliding bolts 
through the adapter plates. 

CAUTION: When using grease, personnel shall wear Neoprene- 
Latex gloves. Contaminated materials shall be 
disposed of as hazardous waste. 

7.2.4 Place the adapter plates on the BSM brackets and insert the bracket 
to adapter plate bolts (wet with HD-2 grease) through the brackets 
and adapter plate. 

7.2.5 Place the appropriate nuts and washers on the bolts but DO NOT [ 

torque. 



'ft? yr\\S 

ai^.^}fr fVSi^Onf C 

/IC f-Z'-^i t» Jc-tJ'iflrtJ ‘■•’i 

/BC‘!-:>M3> 



72.6 Install adapter plate to vibration table fasteners through the adapter 
plates and secure with wing nuts. 



72.7 



Torque the EWB0420-8-31 bolts (10107-8-31 alternate) with NAS 1587-8C [i 
washers and TLN1021CPD2-8 self-ahgning nuts at “A”, “B”, and “D” 
positions (as marked on supports, 6 places) to 605 to 710 in-lbs (51 to 60 ft - 
lbs) above running torque. At the “C” position, torque the EWB0420-10-32 
bolts (10107-10-32 alternate) with NAS1587-10C washers 
and TLN1023CD3-10 self-aligning nuts (2 places) to 1175 to 
1380 in-lbs (98 to 115 ft -lbs) above r unning torque. Insure that bolt 
grip is free from the threaded area of nut and that threaded portion of 
bolt protrudes above nut; if not, use alternate length bolt. 


A, B, D torque values: I'l-li,, MSEC QA 

C torque value: MSEC QA 

Torque wrench SN: Po. C £/njo OSS^ pc , (j - i u) 


CAUTION: Be careful not to disconnect the motor ground 

while lifting. 


CAUTION: The following step involves working with a suspended 
load. Keep feet and hands out from under the load. 


72.8 

72.9 

7.3 

7.4 


7.5 




Lift motor off of the wood supports to waist height and rotate 
180° so that the bracket mounts are face down. 



Remove wing nuts from the adapter plate to vibration table fasteners. 



Position the Test Item Over the Vibration Table Using the 
Overhead Crane. Align the Test Item With the Proper Holes 
in the Table. 

Adapter Plate Attachment to the Vibration Table 



The adapter plates shall be attached to the vibration table using 
the fasteners that are normally used by the vibration lab. 

The fasteners used are 1/2 inch diameter bolts. These bolts 
should be torqued to 65 foot-pounds. 


Record torque value: 


(i s" U-]Li MSFCQA 



Torque wrench SN: R IW ~~ l-dap 


Disconnect the lifting straps from the motor and crane. 

Cervnec-f Yf^ncWi lO as U 3 
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8.0 


T h ermal Condi tioniny 

General Information: 

^ ^°yerature conditioned for a minimum of 24 

vibration The sh^ be maintained at temperature during 

vibration. The motor will be conditioned to 125 (+5, -0)°F or to 25 (+0, -5)°F. 

NOTE: The l^FC TE should mark below which of the two 

**'^*jr^*^**?®** motors pertains to this procedure. The 
con JtioMg period starts after the average air temperature 
inside the conditioning chamber stabilizes at the rennimH 

temperatu™. Should tL motor 

®* minute*, it miut be * 
reconditioned for twice the time out of 


8.1 


Motor #1 / 2 - 6 ~ °F 

Motor SN /ooc>'7~iPi 

Conditioning Chamber Setup for Radial Axis 


Motor #2 
Motor SN 


^ ^ ^ ^ conditioning chamber over 

8.1.2 Onre the chamber is in place, attach the necessary hoses and 
instrumentation from the conditioning unit to the chamber. 

8.1.3 Make sure the ^amber thermocouple is in the correct position 
for measuring the air temperature around the motor. 

8.1.4 Make sure the motor ground strap is secured. 

8.1^ A^vate ronditioning unit and monitor the temperature The 

temperature" when the temperature 
nas stabilized at the desired value. 

Record time when chamber reached desired value: Ka-S’Z 09 / ' 7 \Ig:^ 

m 




90 Post Test Verificatinn 

The procedure delineated in the above document has been 
satisfactorily completed and : 


All sequences in the procedure have been completed (or 
deleted by approved deviation) 


b. All Procedure changes have been recorded and approved. 


Submitted Verified by: 


Test Engineer 


Date: *7 > 

Motor Serial Number: j 0 ^ 



Appendix A 


Test Procedure Deviation 
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PflOCEDURC 


06V 

NO. 


r. Cure 2 

DEVIATION LOG 

revision 

I 


^AGC 


PARA 

smr 


REASON/RCMARKS 


p^t L d*te 

I'SSUEDI $IGS«-: 







Figures 
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NOT TO SCALE 
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FOWLER RD 

FIGURE 1. TRUCK ROUTE FROM PYRO TO VIBRATION 




figure 2. BLOCK DIAGRAM OF VIBRATION TEST SETUP 


DRAWN BY: 

K. MITCHELL/EP54 
4/19/93 
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FIGURE 3. VIBRATION TEST SETUP 



(A) CHOKED 


(B) SADDLED 



(C) 3-D IN SADDLED POSITION 


FIGURE 4. LIFTING STRAP ATTACHMENTS 

DRAWN BY: 

K. MrrOIELL/EPM 
3/W93 
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Lifting Equipment Inspection Shea* 


1 . 


3. 


5. 


PCH Identification 2. 

a. Nomenclature: 

b. SN: 

S/\j ' tcKPvy3^\ 

Location of Lift (Fac. Bldg.) 4. 

. c<ane.804!t^ 

a. Building: v rn. 151!^ 

b. Date of lift: ? 

Checklist 


Handling Procedure Number 

/?J/V7_ fcf~^pr9-' ooj 

Weight to be Lifted (in lbs.) 

a. Item: 

b. Hoisting Equipment ^ 

c. Total: - 


a. Assessment Prior to Critical Lift 


1. Maintenance records 

2. Equipment tagged with appropriate may 
working loads 

3. Load to be lifted does not exceed max working load 
of hoisting equlptment as configured 

4. Assessment prior to critical lift complete per 
MSFC-STD-126E 



6 . 


b. 


Operator's Certification 
Crane 

Forklift 


Validation: 
Rigger . 
Driver 


Flagman 

Personnel Holst 


c. Visual inspection shows no evidence of damage, excessive 
wear or abuse. 

d. Dummy load lift of ^0 lbs, completed and no 
discrepancies noted. 

For additional information, observations and remarks 





^ critical lifting equipment a nd personnel have been 

^ gQmpliftngg with the requiremen t s of MSFC- 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 



Date 

Date 

Date 
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■i /O Hi 
lij 

1)0 iL 



PCH Identification 

a. Nomenclature; 

b. SN: 

Location of Lift (Fac. Bldg.) 

a. Building: 

b. Date of lift: 

Checklist 


2. Handling Procedure Number 

4. Weight to be Lifted (in lbs.) 

a. Item: 

b. Hoisting Equipment 

c. Total: 


Assessment Prior to Critical Lift 


b. 


c. 


d. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 
Equipment tagged with appropriate 
working loads 

Load to be lifted does not exceed max working load 
of hoisting equlptment as configured 


Operator's Certification ValidaUon; 


Crane . 
Forklift 


Rigger 

Driver 


Flagman 

Personnel Holst 


we^^^r^u^i“°” of damage, excessive 


Dummy load lift of _ 
discrepancies notecT 


i bS .. completed and no 


For addiUonal information, observations and remarks 



1 certify tha 
reviewed en 
STD-126E. 



Date 

Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quali^ 
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figure 1 











endiY 

Proof Test Inspection Sheet 
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PCH IdcntlficEtioii 

a. 

b. SN: CPJ '*0 

Location of Lift (Pac. Bldg.) 

a. Building: 

b. 


Nomenclature; 




Date of lift: (5^A i/l7 


Handling Procedure Number 

rvi -TCP -6P5~<4 - £>c> / 


Weight to be Ufted (in lbs.) 

a- Item: 3 / ^ 

Hoisting Equipment 


Checklist 

a. Assessment Prior to Critical Lift 


b. 

c. 


Total; 


1 . 

2 . 

3 . 

4 . 


Maintenance records 

&TSadT'" 

working load 

of hoisting equlptment as configured * 

Ms¥S^!,f6E ^ 


Operator's Certification Validation; 

Rigger _ 

Forklift i^r Driver. 


Flagman 

Personnel Holst 


wlS- ^r'Su'S"”” '>«=»<« 


a 


5J^> 












PCH Identification 

^ ^ B-vs4sr 

a. Nomenclature: n/u.h>r 

b. SN: I eac Hg 

Location of Lift (Fac. Bldg.) 

a. Building: 4<.l 9 

b. Date of lift: 

Checklist 

a. Assessment Prior to Critical Lift 


Handling Procedure Number 

Weight to be Lifted (in lbs.) 

a. Item: _ \V 

b. Hoisting Equipment ^ o 

c- Total: 3^7? 


1 . 

2 . 

3. 

4. 


Maintenance records 

Equipment tagged with appropriate may 

working loads 

Load to be lifted does not exceed max working load 
of hoisting equlptment as configured 

prior to critical lift complete per 
MSFC-STD-126E 







b. 


c. 


Operator's Certification Validation: 
Crane Vj^r Rigger , 
Forklift Driver 


Flagman 

Personnel Holst 


wS^OT^use“°" evidence of damage, excessive 




d. 


Dummy load lift of S'Z>^ lbs completed and 
discrepancies noted. 


no 




For additional information, observations and remarks 



lifting eoulfimen t and pgr«onncl been 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 



Date - p ? 



1 . 


PCH Idcntiflcfttlon 

a- Nomenclature; 

b. SN: 

Location of Lift (Pac. Bldg.) 

3- Building: 

b. Date of lift: 


Checklist 

a- Assessment Prior to Critical Lift 


Handling Procedure Number 


Weight to be Lifted (in lbs.) 

Item; 

Hoisting Equipment 

Total: 


a. 


b. 


c. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 


Operator's Certification Validation: 

Rigger. 

Forklift 


d. 


“f ftamaga. excessive 

dIscmarSes'notrf completed and no 


Flagman 

Personnel Holst 


till oi 

discrepancies noted. 

For additional Infonaatlon. obaeryaHon. and remark. 



Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 




Lifting Equipment 

PCH Identification 

a. Nomenclature: 

b. SN: 

Location of Lift (Fac. Bldg.) 

a. Building: 

b. Date of lift: 

Checklist 


Inspection Shcftt 

2. Handling Procedure Number 

4. Weight to be Lifted (in lbs.) 

a. Item: 

b. Hoisting Equipment 

c. Total: 


Assessment Prior to Critical Lift 


Maintenance records 

Equipment tagged with appropriate may 

working loads 

Load to be lifted does not exceed max working load 
of hoisting equlptment as configured 
Assessment prior to critical lift complete per 
MSFC-STD-126E ^ 


b. 


c. 


Operator’s Certification Validation: 

Crane Rigger 

Forklift Driver 

Visual inspection shows no evidence of damage 
wear or abuse. 


Flagman 

Personnel Holst 

excessive 


d. Dummy load lift of lbs, completed and no 

discrepancies noted. 

For addiUonal information, observations and remarks 



Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 



PCH Identification 

a. Nomenclature: 

b. SN: 

Location of Lift (Fac. Bldg.) 

a. Building; 

b. Date of lift: 


2 . 


4 . 


Checklist 

a. Assessment Prior to Critical Lift 


H a n d lin g Procedure Number 


Weight to be Lifted (in lbs.) 

a. Item: 

b. Hoisting Equipment 

c. Total: 


1 . 

2 . 

3 . 

4 . 


Maintenance records 

Equipment tagged with appropriate max 
working loads 

Load to be lifted does not exceed max working load 
of hoisting equlptment as configured 

prtor to crttlcal Uft complete per 


Operator's CertiflcaUon Validation: 

Rigger _ 

Driver 


Flagman 

Personnel Holst 


c. 


visual Inspection shows no evidence of damage excessive 
wear or abuse. uecssive 


Dummy load lift of. 


JbSo completed and no 



MSFC PCH Move Manager 
MSPC Safety 
MSPC Qiiallty^ 


Date 

Date 


Date 


PCH Identification 

a. Nomenclature: 

b. SN: 

3. Location of Lift (Fac. Bldg.) 

a. Building: 

b- Date of lift: 

5. Checklist 

a. Assessment Prior to Critical Lift 


2. Handling Procedure Number 

4. Weight to be Ufted (in lbs.) 

a. Item; 

b. Hoisting Equipment _____ 

c. Total; 


1 . 

2 . 

3 . 

4 . 


mamienance records 

Equipment tagged with appropriate max 
working loads 

Load to be lifted does not exceed max working loa 
of hoisting equlptment as configured 


b. 


Operator's Certification Validation; 


Crane 

Forklift 


Rigger 

Driver 


Flagman 

Personnel Holst 


Visual Inspection shows 
wear or abuse. 


no evidence of damage, excessive 


6 . 


d. 


Dummy load lift of _ 
discrepancies noted. 


JbSi completed and no 


For additional information, observations and remarks 



MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 

Date 

Date 
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a:\zooia fiisjdry -for 

Thursday October 14, 1993 09:02:32 pm . i I 

Motor: SN: 1000738 ^ i 0 


Page : i 


Booster Separation Motor: SN: 1000738 

Temperature: 125 deg. F (+5 deg., -0 deg.) 


264*13:36:19 

002 72.5 F 003 72.5 F 

264*13:38:19 

002 72.6 F 003 72.6 F 

264*13:40:19 

002-****.* F 003-****.* F 
264*13:42:19 

002 71.4 F 003— ****.* F 

264*13 : 44 ; 19 

002 72.8 F 003 72.8 F 

264*13:46:19 

002 72.8 F 003 72.8 F 

264*13 : 48 : 19 

002 72.8 F 003 72 . 8 F 

264*13:50:19 

002 72.8 F 003 72.8 F 

264*13:52:19 

002 72.8 F 003 72.9 F 

264*13 : 54 : 19 

002 72.8 F 003 72.8 F 

264*13:56:19 

002 72.8 F 003 72.9 F 

264*13:58:19 

002 72.8 F 003 72.9 F 

264*14:00:19 

002 72.8 F 003 72.8 F 

264*14:02:19 

002 72.8 F 003 72.8 F 

264*14 : 04 : 19 

002 72.8 F 003 72.8 F 

264*14:06:19 

002 72.8 F 003 72.9 F 

264*14:08:19 

002 72.8 F 003 72.9 F 


264*14:10:19 


270 
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002 72.8 F 003 12. B F 

264*14 : 12 : 19 

002 72.7 F 003 72 . 8 F 

264*14 : 14 ; 19 

002 72.8 F 003 72.8 F 

264*14:16:19 

002 72.8 F 003 72.8 F 

264*14 : 18 : 19 

002 72.8 F 003 72.8 F 

264*14:20:19 

002 72.8 F 003 72.8 F 

264*14:22 : 19 

002 72.7 F 003 72.7 F 

264*14:24:19 

002 72.7 F 003 72.8 F 

264*14:26:19 

002 72.8 F 003 72.8 F 

_ 264*14:28:19 
002 72.7 F 003 72.8 F 

264*14 : 30 : 19 

002 72.4 F 003 72.8 F 

264*14 : 32 : 19 

002 72.0 F 003 71.4 F 

264*14 : 34 : 19 

002 71.1 F 003 70.3 F 

264*14:36:19 

002 71.8 F 003 72.5 F 

264*14 : 38 : 19 

002 73.6 F 003 75.4 F 

264*14:40:19 

002 75.1 F 003 77.4 F 

264*14 : 42 : 19 

002 76.8 F 003 79.3 F 

264*14 : 44 : 19 

002 77.8 F 003 80.5 F 

264 13:51:52 

002 78.5 F 003 81.2 F 


264 13:53:52 


271 



A:\Z001a 

Thursday October 14, 1993 

002 79.2 F 003 81.7 F 

264 13:55:52 

002 80.6 F 003 83.6 F 

264 13:57:52 

002 82.1 F 003 85.3 F 

264 13:59:52 

002 84.0 F 003 87.8 F 

264 14:01:52 

002 85.6 F 003 88.8 F 

264 14:03:52 

002 86.2 F 003 89.8 F 

264 14:05:52 

002 87.1 p 003 90.5 F 

264 14:07:52 

002 87.3 F 003 90.9 F 

264 14:09:52 

002 88.0 F 003 91.5 F 

— 264 14:11:52 
002 88.2 F 003 91.7 F 

264 14:13:52 

002 88.6 F 003 92.2 F 

264 14:15:52 

002 89.1 F 003 92.5 F 

264 14:17:52 

002 89.3 F 003 92.6 F 

264 14:19:52 

002 89.8 F 003 93.0 F 

264 14:21:52 

002 89.8 F 003 92.8 F 

264 14:23:52 

002 89.9 F 003 92.9 F 

264 14:25:52 

002 90.0 F 003 93 . 0 F 

264 14:27:52 

002 90.2 F 003 93.0 F 

264 14:29:52 

90.5 P 003 93.6 F 

264 14:31:52 


08:41:36 pm 


Page 


272 


A:\Z001A 

"hursday October 14 , 1993 


08:41:36 


pm 


Page : 


4 


002 91.2 F 003 94.4 F 

264 14:33:52 

002 91.6 F 003 95.0 F 

264 14:35:52 

002 91.9 F 003 95.3 F 

264 14:37:52 

002 92.4 F 003 95.5 F 

264 14:39:52 

002 92.6 F 003 95.8 F 

264 14:41:52 

002 92.7 F 003 96.2 F 

264 14:43:52 

002 93.8 F 003 97.1 F 

264 14:45:52 

002 94.3 F 003 97.5 F 

264 14:47:52 

002 94.7 F 003 97.9 F 

- 264 14:49:52 
002 94.7 F 003 98.0 F 

264 14:51:52 

002 94.7 F 003 97.8 F 

264 14:53:52 

002 94.9 F 003 97.9 F 

264 14:55:52 

002 95.2 F 003 98.4 F 

264 14:57:52 

002 95.5 F 003 98.8 F 

264 14:59:52 

002 95.8 F 003 99.0 F 

264 15:01:52 

002 95.9 F 003 99.0 F 

264 15:03:52 

002 96.0 F 003 99.1 F 

264 15:05:52 

''02 96.3 F 003 99.5 F 

264 15:07:52 

002 96.4 F 003 99.4 F 


264 15:09:52 


273 
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002 96.3 F 003 99.4 F 

264 15:11:52 

002 96.5 F 003 99.5 F 

264 15:13:52 

002 96.8 F 003 99.7 F 

264 15:15:52 

002 96.8 F 003 99.7 F 

264 15:17:52 

002 97.4 F 003 100.3 F 

264 15:19:52 

002 98.7 F 003 101.9 F 

264 15:21:52 

002 101.1 F 003 106.1 F 

264 15:23:52 

002 103.6 F 003 108.8 F 

264 15:25:52 

002 104.3 F 003 108.8 F 

_ 264 15:27:52 
002 104.7 F 003 108.7 F 

264 15:29:52 

002 104.6 F 003 108.7 F 

264 15:31:52 

002 105.1 F 003 109.0 F 

264 15:33:52 

002 105.4 F 003 109.0 F 

264 15:35:52 

002 105.4 F 003 109.1 F 

264 15:37:52 

002 105.7 F 003 109.5 F 

264 15:39:52 

002 108.4 F 003 112.8 F 

264 15:41:52 

002 109.3 F 003 113.9 F 

264 15:43:52 

002 110.1 F 003 114.8 F 

264 15:45:52 

002 112.6 F 003 117.3 F 

264 15:47:52 

274 
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002 114.4 F 003 I 19 . 0 F 

264 15:49:52 

002 114.5 F 003 119 . 7 p 

264 15:51:52 

002 115.3 F 003 120.2 F 

264 15:53:52 

002 116.3 F 003 120.6 F 

264 15:55:52 

002 116.6 F 003 121.0 F 

264 15:57:52 

002 116.8 F 003 121.1 F 

264 15:59:52 

002 117.7 F 003 121.7 F 

264 16:01:52 

002 119.1 F 003 123.2 F 

264 16:03:52 

002 119.9 F 003 123.6 F 

_ 264 16:05:52 
002 120.5 F 003 124.5 F 

264 16:07:52 

002 120.6 F 003 124.7 F 

264 16:09:52 

002 121.4 F 003 125.2 F 

264 16:11:52 

002 121.5 F 003 125.5 F 

264 16:13:52 

002 122.0 F 003 125.5 F 

264 16:15:52 

002 122.4 F 003 125.5 F 

264 16:17:52 

002 122.6 F 003 126.0 F 

264 16:19:52 

002 122.9 F 003 126.1 F 

264 16:21:52 

002 123.3 F 003 126.1 F 

264 16:23:52 

002 123.4 F 003 126.2 F 


264 16:25:52 


275 


A-* \Z 001 A 

'Thursday October 14, 1993 

002 123.6 F 003 126.3 F 

264 16:27:52 

002 123.5 F 003 126.4 F 

264 16:29:52 

002 123.9 F 003 126.5 F 

264 16:31:52 

002 124.2 F 003 126.6 F 

264 16:33:52 

002 124.3 F 003 126.9 F 

264 16:35:52 

002 124.3 F 003 126.9 F 

264 16:37:52 

002 124.1 F 003 126.5 F 

264 16:39:52 

002 124.0 F 003 126.1 F 

264 16:41:52 

002 124.2 F 003 126.3 F 

_ 264 16:43 : 52 
002 124.2 F 003 126.1 F 

264 16:45:52 

002 124.4 F 003 126.5 F 

264 16:47:52 

002 124.7 F 003 126.9 F 

264 16:49:52 

002 125.0 F 003 127.0 F 

264 16:51:52 

002 125.1 F 003 126.8 F 

264 16:53:52 

002 125.2 F 003 127.2 F 

264 16:55:52 

002 125.2 F 003 127.1 F 

264 16:57:52 

002 125.3 F 003 127.0 F 

264 16:59:52 

002 125.6 F 003 127.3 F 

264 17:01:52 

002 125.7 F 003 127.5 F 

264 17:03:52 


08:41:36 pm 


Page 


276 


A: \Z001A 

Thursday October 14, 1993 08:41:36 pm 

002 125.6 F 003 127.4 F 

264 17:05:52 

002 125.8 F 003 127.6 F 

264 17:07:52 

002 125.6 F 003 127.6 F 

264 17:09:52 

002 126.0 F 003 127.6 F 

264 17:11:52 

002 126.2 F 003 127.8 F 

264 17:13:52 

002 126.2 F 003 127.8 F 

264 17:15:52 

002 126.2 F 003 127.7 F 

264 17:17:52 

002 126.1 F 003 127.6 F 

264 17:19:52 

002 126.0 F 003 127.3 F 

_ 264 17:21:52 
002 126.0 F 003 127.3 F 

264 17:23:52 

002 125.9 F 003 127.4 F 

264 17:25:52 

002 126.1 F 003 127.6 F 

264 17:27:52 

002 126.2 F 003 127.8 F 

264 17:29:52 

002 126.2 F 003 127.6 F 

264 17:31:52 

002 126.4 F 003 127.4 F 

264 17:33:52 

002 126.3 F 003 127.4 F 

264 17:35:52 

002 126.2 F 003 127.5 F 

264 17:37:52 

002 126.5 F 003 127.7 F 

264 17:39:52 

002 126.5 F 003 127.5 F 

264 17:41:52 

277 


Page: 8 


A: \Z 001 A 


Thursday October 14, 1993 

002 

126.5 F 003 

127.9 F 

264 17:43:52 
002 126.5 F 003 

127.8 F 

264 

002 

17:45:52 
126.7 F 003 

127.8 F 

264 

002 

17:47:52 
126.8 F 003 

127.9 F 

264 

002 

17:49:52 
126.7 F 003 

127.8 F 

264 

002 

17:51:52 
126.6 F 003 

127.5 F 

264 

002 

17:53:52 
126.4 F 003 

127.5 F 


264 17:55:52 

002 126.4 F 003 127.4 F 


264 17:57:52 

002 126.4 F 003 127.4 F 

- 264 17:59:52 
002 126.6 F 003 127.5 F 

264 18:01:52 

002 126.4 F 003 127.5 F 

264 18:03:52 

002 126.6 F 003 127.6 F 


264 18:05:52 


002 

126.8 F 003 

127.8 F 

264 18:07:52 


002 

126.6 F 003 

127.6 F 

264 

18:09:52 


002 

126.9 F 003 

127.7 F 

264 

18:11:52 


002 

126.7 F 003 

127.6 F 

264 

18:13:52 


002 

126.4 F 003 

127.4 F 

264 

18:15:52 


■•02 

126.6 F 003 

127.2 F 

264 

18:17:52 


002 

126.6 F 003 

127.4 F 

264 

18:19:52 



Page 


278 
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Thursday October 14 , 1993 

002 126.5 F 003 127.4 F 

264 18:21:52 

002 126.6 F 003 127.3 F 

264 18:23:52 

002 126.6 F 003 127.6 F 

264 18:25:52 

002 126.8 F 003 127.6 P 

264 18:27:52 

002 126.8 F 003 127.7 F 

264 18:29:52 

002 126.8 F 003 127.5 F 

264 18:31:52 

002 126.6 F 003 127.4 F 

264 18:33:52 

002 126.8 F 003 127.4 F 

264 18:35:52 

002 126.8 F 003 127.6 F 

264 18:37:52 

002 126.9 F 003 127.7 F 

264 18:39:52 

002 127.0 F 003 127.8 F 

264 18:41:52 

002 127.0 F 003 127.8 F 

264 18:43:52 

002 127.0 F 003 127.9 F 

264 18:45:52 

002 127.0 F 003 127.8 F 

264 18:47:52 

002 127.0 F 003 127.8 F 

264 18:49:52 

002 127.2 F 003 127.8 F 

264 18:51:52 

002 127.2 F 003 127.9 F 

264 18:53:52 

002 126.9 F 003 127.8 F 

264 18:55:52 

002 127.0 F 003 127.8 F 

264 18:57:52 


08 Ml: 36 pm 




Page; 10 



”l.ur.day October 14 , 

~002 

127 . 1 F 003 

127.7 F 

264 

002 

18:59:52 
127.0 F 003 

127.8 F 

264 

002 

19:01:52 
127.2 F 003 

127.9 F 

264 

002 

19:03:52 
127.2 F 003 

127.8 F 

264 

002 

19:05:52 
127.2 F 003 

127.9 F 


08:41:36 


pm 


264 

002 

2 64 
002 

264 

002 

264 
002 


19:07:52 
127.2 F 003 


19:09:52 

127.4 F 003 

19:11:52 
127.2 F 003 

19:13:52 
127.2 F 003 


264 

002 

2 64 
002 

264 

002 

264 
002 


19:15:52 

127.2 F 003 

19:17:52 

127.3 F 003 

19:19:52 

127.4 F 003 

19:21:52 
127.4 F 003 


264 

002 

264 

002 

264 

002 

264 

002 


19:23:52 
127.4 F 003 

19:25:52 

127.4 F 003 

19:27:52 

127.5 F 003 

19:29:52 
127.5 F 003 


264 

n02 


19:31:52 
127.4 F 003 


' 264 
002 


19:33:52 
127.5 F 003 

264 19:35:52 


127.8 F 

127.9 F 

127.8 F 

127.9 F 
128.0 F 
128.0 F 
127.9 F 
127.8 F 
128.1 F 
127.9 F 
128.0 F 
128.0 F 

127.8 F 

127.9 F 


Page: n 


280 



A: \Z001A 


Thursday October 14 , 1993 

- 002 

127.4 F 003 

127.9 F 

264 19:37:52 
002 127.4 F 003 

127.9 F 

264 

002 

19:39:52 
127.5 F 003 

128.1 F 

264 

002 

19:41:52 
127.4 F 003 

128.0 F 

264 

002 

19:43:52 
127.4 F 003 

127,8 F 

264 

002 

19:45:52 
127.5 F 003 

128.1 F 

264 

002 

19:47:52 
127.5 F 003 

128.0 F 


264 19:49:52 

002 127.5 F 003 128.0 F 

264 19:51:52 

002 127.3 F 003 127.7 F 

264 19:53:52 

002 127.5 F 003 127.9 F 

264 19:55:52 

002 127.5 F 003 128.0 F 

264 19:57:52 

002 127.4 F 003 127.8 F 

264 19:59:52 

002 127.5 F 003 127.9 F 

264 20:01:52 

002 127.5 F 003 128.0 F 

264 20:03:52 

002 127.6 F 003 128.1 F 

264 20:05:52 

002 127.6 F 003 128.0 F 

264 20:07:52 

002 127.7 F 003 128.0 F 

264 20:09:52 

002 127.6 F 003 128.0 F 

264 20:11:52 

002 127.4 F 003 127.9 F 

264 20:13:52 


Page: 12 


281 
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Thursday October 14, 1993 
1 JO 2 127.3 F 003 127.8 F 

264 20:15:52 

002 127.3 F 003 127.7 F 

264 20:17:52 

002 127.4 F 003 127.8 F 

264 20:19:52 

002 127.5 F 003 127.8 F 

264 20:21:52 

002 127.4 F 003 127.7 F 

264 20:23:52 

002 127.5 F 003 127.9 F 

264 20:25:52 

002 127.5 F 003 128.0 F 

264 20:27:52 

002 127.5 F 003 127.8 F 

264 20:29:52 

002 127.7 F 003 128.0 F 

264 20:31:52 

002 127.6 F 003 128.0 F 

264 20:33:52 

002 127.7 F 003 128.0 F 

264 20:35:52 

002 127.7 F 003 128.0 F 

264 20:37:52 

002 127.7 F 003 128.0 F 

264 20:39:52 

002 127.7 F 003 128.1 F 

264 20:41:52 

002 127.7 F 003 128.1 F 

264 20:43:52 

002 127.8 F 003 128.1 F 

264 20:45:52 

002 127.8 F 003 128.0 F 

264 20:47:52 

002 127.5 F 003 127.9 F 

— 264 20:49:52 
002 127.5 F 003 127.6 F 

264 20:51:52 


08:41:36 pm 


Page: 13 
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002 127.6 F 003 127.9 F 

264 20:53:52 

002 127.5 F 003 127.7 F 

264 20:55:52 

002 127.5 F 003 127.9 F 

264 20:57:52 

002 127.5 F 003 127.8 F 

264 20:59:52 

002 127.5 F 003 127.6 F 

264 21:01:52 

002 127.6 F 003 127.8 F 

264 21:03:52 

002 127.5 F 003 127.7 F 

264 21:05:52 

002 127.6 F 003 127.8 F 

264 21:07:52 

002 127.7 F 003 128.0 F 

264 21:09:52 

002 127.7 F 003 128.0 F 

264 21:11:52 

002 127.6 F 003 127.8 F 

264 21:13:52 

002 127.7 F 003 128.0 F 

264 21:15:52 

002 127.5 F 003 127.7 F 

264 21:17:52 

002 127.4 F 003 127.6 F 

264 21:19:52 

002 127.4 F 003 127.7 F 

264 21:21:52 

002 127.4 F 003 127.7 F 

264 21:23:52 

002 127.5 F 003 127.7 F 

264 21:25:52 

002 127.3 F 003 127.5 F 

264 21:27:52 

002 127.5 F 003 127.6 F 


264 21:29:52 


283 
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Thursday October 14, 1993 
002 127.5 F 003 127.7 F 

264 21:31:52 

002 127.4 F 003 127.5 F 

264 21:33:52 

002 127.4 F 003 127.5 F 

264 21:35:52 

002 127.5 F 003 127.6 F 

264 21:37:52 

002 127.5 F 003 127.8 F 

264 21:39:52 

002 127.5 F 003 127.7 F 

264 21:41:52 

002 127.5 F 003 127.6 F 

264 21:43:52 

002 127.5 F 003 127.7 F 

264 21:45:52 

002 127.6 F 003 127.7 F 

“ 264 21:47:52 

002 127.6 F 003 127.7 F 

264 21:49:52 

002 127.6 F 003 127.7 F 

264 21:51:52 

002 127.6 F 003 127.8 F 

264 21:53:52 

002 127.6 F 003 127.8 F 

264 21:55:52 

002 127.6 F 003 127.6 F 

264 21:57:52 

002 127.6 F 003 127.8 F 

264 21:59:52 

002 127.7 F 003 127.8 F 

264 22:01:52 

002 127.6 F 003 127.7 F 

264 22:03:52 

^02 127.5 F 003 127.6 F 

264 22:05:52 

002 127.5 F 003 127.6 F 


08:41:36 pm 


Page: 15 


264 22:07:52 


284 


^:\Z001A 

Thursday October 14, 1993 
~002 127.5 F 003 127.5 F 

264 22:09:52 

002 127.6 F 003 127.7 F 

264 22:11:52 

002 127.5 F 003 127.7 F 

264 22:13:52 

002 127.6 F 003 127.6 F 

264 22:15:52 

002 127.6 F 003 127,6 F 

264 22:17:52 

002 127.6 F 003 127.6 F 

264 22:19:52 

002 127.6 F 003 127.8 F 

264 22:21:52 

002 127.6 F 003 127.7 F 

264 22:23:52 

002 127.7 F 003 127.8 F 

- 264 22:25:52 
002 127.6 F 003 127.6 F 

264 22:27:52 

002 127.7 F 003 127.8 F 

264 22:29:52 

002 127.7 F 003 127.7 F 

264 22:31:52 

002 127.6 F 003 127.5 F 

264 22:33:52 

002 127.5 F 003 127.6 F 

264 22:35:52 

002 127.5 F 003 127.5 F 

264 22:37:52 

002 127.6 F 003 127.5 F 

264 22:39:52 

002 127.5 F 003 127.6 F 

264 22:41:52 

002 127.6 F 003 127.6 F 

264 22:43:52 

002 127.5 F 003 127.5 F 


08:41:36 pm 


Page: le 


264 22:45:52 


285 
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A: \Z001A 

Thursday October 14, 1993 08:41:36 pm 

002 127.6 F 003 127.7 F 

264 22:47:52 

002 127.5 F 003 127.5 F 

264 22:49:52 

002 127.5 F 003 127.4 F 

264 22:51:52 

002 127.6 F 003 127.7 F 

264 22:53:52 

002 127.6 F 003 127.7 F 

264 22:55:52 

002 127.6 F 003 127.6 F 

264 22:57:52 

002 127.7 F 003 127.7 F 

264 22:59:52 

002 127.6 F 003 127.6 F 

264 23:01:52 

002 127.5 F 003 127.5 F 

_ 264 23:03:52 

002 127.7 F 003 127.7 F 

264 23:05:52 

002 127.6 F 003 127.7 F 

264 23:07:52 

002 127.7 F 003 127.8 F 

264 23:09:52 

002 127.7 F 003 127.6 F 

264 23:11:52 

002 127.6 F 003 127.6 F 

264 23:13:52 

002 127.7 F 003 127.9 F 

264 23:15:52 

002 127.7 F 003 127.7 F 

264 23:17:52 

002 127.7 F 003 127.7 F 

264 23:19:52 

002 127.7 F 003 127.7 F 

264 23:21:52 

002 127.7 F 003 127.7 F 


264 23:23:52 


286 


^:\Z001A 

Thursday October 14, 1993 08.-41.-36 pm 

-002 127.7 F 003 127.7 F 

264 23:25:52 

002 127.7 F 003 127.6 F 

264 23:27:52 

002 127.6 F 003 127.6 F 

264 23:29:52 

002 127.6 F 003 127.7 F 

264 23:31:52 

002 127.5 F 003 127.5 F 

264 23:33:52 

002 127.5 F 003 127.5 F 

264 23:35:52 

002 127.6 F 003 127.5 F 

264 23:37:52 

002 127.5 F 003 127.5 F 

264 23:39:52 

002 127.6 F 003 127.6 F 

^264 23:41:52 
002 127.6 F 003 127.7 F 

264 23:43:52 

002 127.7 F 003 127.6 F 

264 23:45:52 

002 127.6 F 003 127.6 F 

264 23:47:52 

002 127.6 F 003 127.6 F 

264 23:49:52 

002 127.7 F 003 127.7 F 

264 23:51:52 

002 127.6 F 003 127.6 F 

264 23:53:52 

002 127.6 F 003 127.5 F 

264 23:55:52 

002 127.6 F 003 127.6 F 

264 23:57:52 

002 127.7 F 003 127.6 F 

- 264 23:59:52 
002 127.7 F 003 127.5 F 


265 00:01:52 


287 



A: \Z001A 

Thursday October 14, 1993 
-002 127.6 F 003 127.6 F 

265 00:03:52 

002 127.7 F 003 127.6 F 

265 00:05:52 

002 127.7 F 003 127.7 F 

265 00:07:52 

002 127.7 F 003 127.6 F 

265 00:09:52 

002 127.7 F 003 127.7 F 

265 00:11:52 

002 127.8 F 003 127.7 F 

265 00:13:52 

002 127.9 F 003 127.8 F 

265 00:15:52 

002 127.8 F 003 127.7 F 

265 00:17:52 

002 127.8 F 003 127.7 F 

_ 265 00:19:52 
002 127.7 F 003 127.7 F 

265 00:21:52 

002 127.7 F 003 127.6 F 

265 00:23:52 

002 127.7 F 003 127.6 F 

265 00:25:52 

002 127.8 F 003 127.8 F 

265 00:27:52 

002 127.8 F 003 127.8 F 

265 00:29:52 

002 127.8 F 003 127.7 F 

265 00:31:52 

002 127.9 F 003 127.8 F 

265 00:33:52 

002 127.7 F 003 127.6 F 

265 00:35:52 

002 127.7 F 003 127.7 F 

265 00:37:52 

002 127.7 F 003 127.7 F 


08:41:36 pm 


Page: 19 


265 00:39:52 


288 
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Thursday October 14, 1993 
J02 127.7 F 003 127.5 F 


08:41:36 pm 


Page: 20 


265 00:41:52 
302 127.7 F 003 

265 00:43:52 
002 127.7 F 003 

265 00:45:52 
002 127.7 F 003 

265 00:47:52 
002 127.7 F 003 

265 00:49:52 
002 127.5 F 003 

265 00:51:52 
002 127.6 F 003 

265 00:53:52 
002 127.6 F 003 

265 00:55:52 
002 127.6 F 003 

265 00:57:52 
002 127.7 F 003 

265 00:59:52 
002 127.7 F 003 

265 01:01:52 
002 127.6 F 003 

265 01:03:52 
002 127.7 F 003 

265 01:05:52 
002 127.6 F 003 

265 01:07:52 
002 127.6 F 003 

265 01:09:52 
002 127.7 F 003 

265 01:11:52 
002 127.7 F 003 

265 01:13:52 
002 127.7 F 003 

265 01:15:52 
002 127.6 F 003 


127.6 F 

127.6 F 
127.5 F 

127.7 F 

127.4 F 

127.5 F 

127.5 F 

127.6 F 

127.6 F 

127.7 F 
127.6 F 

127.4 F 

127.5 F 

127.6 F 

127.4 F 

127.7 F 
127.6 F 

127.5 F 


265 01:17:52 


289 



hursday October 14 , 

1993 

002 

127.7 F 003 

127 

. 6 F 

265 

' 01:19:52 



002 

127.7 F 003 

127 

.5 F 

265 

01:21:52 



002 

127.7 F 003 

127. 

5 F 

265 

01:23:52 



002 

127.6 F 003 

127. 

5 F 

265 

01:25:52 



002 

127.7 F 003 

127. 

6 F 

265 

01:27:52 



002 

127.7 F 003 

127.5 F 


08:41:36 


pm 


265 01:29:52 
002 127.7 F 003 

265 01:31:52 
002 127.8 F 003 

265 01:33:52 
002 127.7 F 003 

' 265 01:35:52 
002 127.7 F 003 

265 01:37:52 
002 127.8 F 003 

265 01:39:52 
002 127.6 F 003 

265 01:41:52 
002 127.8 F 003 

265 01:43:52 
002 127.8 F 003 


127.6 F 
127.8 F 

127.5 F 

127.6 F 

127.7 F 
127.6 F 

127.6 F 

127.7 F 


002 

127.8 F 003 

127.6 F 

265 

002 

01:47:52 
127.7 F 003 

127.5 F 

265 

002 

01:49:52 
127.8 F 003 

127.7 F 

265 

■'02 

01:51:52 
127.8 F 003 

127.8 F 

265 

002 

01:53:52 
127.8 F 003 

127.6 F 

265 

01:55:52 
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Thursday October 14, 1993 

002 

127.6 F 003 

127.5 F 

265 01:57:52 
002 127.7 F 003 

127.6 F 

265 

002 

01:59:52 
127.6 F 003 

127.6 F 

265 

002 

02:01:52 
127.5 F 003 

127.2 F 

265 

002 

02:03:52 
127.6 F 003 

127.4 F 

265 

002 

02:05:52 
127.5 F 003 

127.3 F 


265 02:07:52 

002 127.5 F 003 127.2 F 

265 02:09:52 

002 127.6 F 003 127.4 F 

265 02:11:52 

002 127.5 F 003 127.4 F 

- 265 02:13:52 
002 127.6 F 003 127.4 F 

265 02:15:52 

002 127.6 F 003 127.5 F 

265 02:17:52 

002 127.5 F 003 127.3 F 

265 02:19:52 

002 127.6 F 003 127.5 F 


265 02:21:52 

002 127.6 F 003 127.4 F 





265 02:23:52 
002 127.6 F 003 

127.6 F 

265 

002 

02:25:52 
127.6 F 003 

127.5 F 

265 

002 

02:27:52 
127.5 F 003 

127.4 F 

265 

002 

02:29:52 
127.6 F 003 

127.4 F 

265 

002 

02:31:52 
127.6 F 003 

127.4 F 

265 

02:33:52 
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002 127.6 F 003 127.3 F 

265 02:35:52 

002 127.6 F 003 127.6 F 

265 02:37:52 

002 127.6 F 003 127.5 F 

265 02:39:52 

002 127.6 F 003 127.4 F 

265 02:41:52 

002 127.5 F 003 127.4 F 

265 02:43:52 

002 127.6 F 003 127.5 F 

265 02:45:52 

002 127.6 F 003 127.3 F 

265 02:47:52 

002 127.6 F 003 127.5 F 

265 02:49:52 

002 127.6 F 003 127.4 F 

265 02:51:52 

002 127.6 F 003 127.5 F 

265 02:53:52 

002 127.6 F 003 127.5 F 

265 02:55:52 

002 127.6 F 003 127.4 F 

265 02:57:52 

002 127.6 F 003 127.3 F 

265 02:59:52 

002 127.6 F 003 127.3 F 

265 03:01:52 

002 127.6 F 003 127.5 F 

265 03:03:52 

002 127.6 F 003 127.4 F 

265 03:05:52 

002 127.7 F 003 127.6 F 

265 03:07:52 

002 127.6 F 003 127.4 F 

265 03:09:52 

002 127.6 F 003 127.2 F 

265 03:11:52 

292 
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\Z 001 A 

rhursday October 14, 1933 


^1)02 

127.6 F 003 

127.4 F 

265 

302 

03:13:52 
127.7 F 003 

127.5 F 

265 

002 

03:15:52 
127 . 6 F 003 

127.4 F 

265 

002 

03 : 17:52 
127.7 F 003 

127.5 F 

265 

002 

03:19:52 
127.6 F 003 

127.3 F 


265 03:21:52 
002 127.6 F 003 

127.4 F 

265 03:23:52 
002 127.6 F 003 

127.2 F 

265 03:25:52 
002 127.6 F 003 

127.4 F 

265 03:27:52 
002 127.7 F 003 

127.5 F 

265 03:29:52 


002 127.6 F 003 

127.5 F 

265 03:31:52 
002 127.7 F 003 

127.5 F 

265 03:33:52 
002 127.6 F 003 

127.4 F 

265 03:35:52 
002 127.7 F 003 

127.6 F 


265 03:37:52 
002 127.7 F 003 


127.5 F 


265 03:39:52 
002 127.7 F 003 


265 

002 


03:41:52 
127.6 F 003 


127.4 F 
127.4 F 


265 

002 


03:43:52 
127.7 F 003 


265 03:45:52 
002 127.7 F 003 


265 03:47:52 
002 127.7 F 003 


265 03:49:52 


127.4 F 

127.5 F 
127.5 F 


08:41:36 


pm 
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Thursday October 

14, 1993 

002 

127.7 F 003 

127.6 F 

265 

03:51:52 


302 

127.7 F 003 

127.5 F 

265 

03:53:52 


002 

127.8 F 003 

127.6 F 


265 03:55:52 


002 

127.6 F 003 

127.3 F 

265 03:57:52 


002 

127.7 F 003 

127.4 F 

265 

’ 03:59:52 


002 

127.7 F 003 

127.5 F 

265 

04:01:52 


002 

127.7 F 003 

127.3 F 

265 

04:03:52 


002 

127.7 F 003 

127.4 F 

265 

04:05:52 


002 

127.7 F 003 

127.4 F 

265 

04:07:52 


002 

127.7 F 003 

127.3 F 


265 04:09:52 

002 127.7 F 003 127.5 F 

265 04:11:52 

002 127.7 F 003 127.7 F 

265 04:13:52 

002 127.7 F 003 127.4 F 

265 04:15:52 

002 127.7 F 003 127.5 F 


265 04:17:52 

002 127.6 F 003 127.4 F 


265 

' 04:19:52 


002 

127.7 F 003 

127.4 F 

265 

04:21:52 


002 

127.7 F 003 

127.4 F 

265 

04:23:52 


002 

127.7 F 003 

127.4 F 

265 

04:25:52 


002 

127.7 F 003 

127.4 F 

265 

04:27:52 
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Thursday October 14 , 1993 

—002 

127.7 F 003 

127.5 F 

265 

002 

04:29:52 
127.7 F 003 

127.4 F 

265 

002 

04:31:52 
127.8 F 003 

127.5 F 

265 

002 

04:33:52 
127.8 F 003 

127.5 F 

265 

002 

04:35:52 
127.7 F 003 

127.4 F 


265 04:37:52 

002 127.7 F 003 127.5 F 


265 04:39:52 

002 127.7 F 003 127.5 F 

265 04:41:52 

002 127.8 F 003 127.4 F 

265 04:43:52 

002 127.7 F 003 127.4 F 

265 04:45:52 

002 127.7 F 003 127.4 F 

265 04:47:52 

002 127.7 F 003 127.5 F 

265 04:49:52 

002 127.7 F 003 127.2 F 

265 04:51:52 

002 127.8 F 003 127.6 F 

265 04:53:52 

002 127.7 F 003 127.5 F 

265 04:55:52 

002 127.7 F 003 127.5 F 

265 04:57:52 

002 127.7 F 003 127.4 F 

265 04:59:52 

002 127.6 F 003 127.5 F 

265 05:01:52 

002 127.5 F 003 127.3 F 

265 05:03:52 

002 127.6 F 003 127.2 F 


08:41:36 pm 


265 05:05:52 
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002 127.5 F 003 127.2 F 

265 05:07:52 

002 127.5 F 003 127.2 F 

265 05:09:52 

002 127.5 F 003 127.1 F 

265 05:11:52 

002 127.5 F 003 127.2 F 

265 05:13:52 

002 127.5 F 003 127.1 F 

265 05:15:52 

002 127.6 F 003 127.4 F 

265 05:17:52 

002 127.5 F 003 127.1 F 

265 05:19:52 

002 127.6 F 003 127.2 F 

265 05:21:52 

002 127.6 F 003 127.2 F 

_ 265 05:23:52 
002 127.6 F 003 127.3 F 

265 05:25:52 

002 127.5 F 003 127.2 F 

265 05:27:52 

002 127.6 F 003 127.2 F 

265 05:29:52 

002 127.5 F 003 127.2 F 

265 05:31:52 

002 127.5 F 003 127.3 F 

265 05:33:52 

002 127.6 F 003 127.2 F 

265 05:35:52 

002 127.5 F 003 127.2 F 

265 05:37:52 

002 127.5 F 003 127.2 F 

265 05:39:52 

'^02 127.6 F 003 127.4 F 

265 05:41:52 

002 127.5 F 003 127.1 F 


265 05:43:52 


296 
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a:\zooia 

Thursday October 

002 127.6 F 003 

265 05:45:52 
002 127.5 F 003 

265 05:47:52 
002 127.6 F 003 

265 05:49:52 
002 127.5 F 003 

265 05:51:52 
002 127.6 F 003 

265 05:53:52 
002 127.6 F 003 

265 05:55:52 
002 127.6 F 003 

265 05:57:52 
002 127.6 F 003 

265 05:59:52 
002 127.6 F 003 

265 06:01:52 
~002 127.6 F 003 

265 06:03:52 
002 127.5 F 003 

265 06:05:52 
002 127.6 F 003 


14, 1993 

127.3 F 

127.0 F 

127.4 F 

127.1 F 
127.3 F 

127.2 F 

127.3 F 
127.3 F 
127.3 F 
127.3 F 

127.1 F 

127.2 F 


08:41:36 pm 


265 06:07:52 
002 127 . 5 F 003 

265 06:09:52 
002 127.5 F 003 

265 06:11:52 
002 127.6 F 003 

265 06:13:52 
002 127 . 5 F 003 

265 06:15:52 
002 127.6 F 003 

265 06:17:52 
002 127.7 F 003 

- 265 06:19:52 
002 127.5 F 003 


127.1 F 

127.1 F 

127.2 F 
127.2 F 
127.2 F 
127.4 F 
127.3 F 


265 06:21:52 


297 
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002 127.6 F 003 127.2 F 

265 06:23:52 

002 127.6 F 003 127.1 F 

265 06:25:52 

002 127.6 F 003 127.5 F 

265 06:27:52 

002 127.6 F 003 127.4 F 

265 06:29:52 

002 127.6 F 003 127.1 F 

265 06:31:52 

002 127.6 F 003 127.2 F 

265 06:33:52 

002 127.6 F 003 127.3 F 

265 06:35:52 

002 127.6 F 003 127.2 F 

265 06:37:52 

002 127.5 F 003 127.1 F 

265 06:39:52 

002 127.6 F 003 127.4 F 

265 06:41:52 

002 127.5 F 003 127.1 F 

265 06:43:52 

002 127.5 F 003 127.1 F 

265 06:45:52 

002 127.5 F 003 127.2 F 

265 06:47:52 

002 127.5 F 003 127.1 F 

265 06:49:52 

002 127.5 F 003 127.1 F 

265 06:51:52 

002 127.4 F 003 127.1 F 

265 06:53:52 

002 127.4 F 003 127.1 F 

265 06:55:52 

002 127.4 F 003 127.1 F 

- 265 06:57:52 
002 127.4 F 003 127.0 F 

265 06:59:52 

298 
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Thursday October 14, 1993 08:41:36 pm 

'-002 127.4 F 003 127.0 F 

265 07:01:52 

002 127.4 F 003 127.1 F 

265 07:03:52 

002 127.4 F 003 127.1 F 

265 07:05:52 

002 127.4 F 003 127.0 F 

265 07:07:52 

002 127.4 F 003 127.1 F 

265 07:09:52 

002 127.5 F 003 127.1 F 

265 07:11:52 

002 127.5 F 003 127.1 F 

265 07:13:52 

002 127.5 F 003 127.1 F 

265 07:15:52 

002 127.5 F 003 127.0 F 

265 07:17:52 

002 127.5 F 003 127.1 F 

265 07:19:52 

002 127.4 F 003 127.0 F 

265 07:21:52 

002 127.5 F 003 127.0 F 

265 07:22:02 

002 127.5 F 003 127.0 F 

265 07:22:05 

002 127.5 F 003 127.0 F 

265 07:22:08 

002 127.5 F 003 127.0 F 

265 07:22:11 

002 127.5 F 003 127.0 F 

265 07:22:14 

002 127.5 F 003 127.0 F 

265 07:22:17 

002 127.5 F 003 127.1 F 

- 265 07:22:20 
002 127.5 F 003 127.1 F 


265 07:22:23 
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002 127.5 F 003 127.1 F 

265 07:22:26 

002 127.5 F 003 127.1 F 

265 07:22:29 

002 127.5 F 003 127.1 F 

265 07:23:52 

002 127.5 F 003 127.2 F 

265 07:25:52 

002 127.5 F 003 127.1 F 

265 07:27:52 

002 127.5 F 003 127.1 F 

265 07:29:52 

002 127.6 F 003 127.2 F 

265 07:31:52 

002 127.5 F 003 127.1 F 

265 07:33:52 

002 127.5 F 003 127.2 F 

265 07:35:52 

002 127.5 F 003 127.2 F 

265 07:37:52 

002 127.5 F 003 127.1 F 

265 07:39:52 

002 127.5 F 003 127.1 F 

265 07:41:52 

002 127.5 F 003 127.1 F 

265 07:43:52 

002 127.4 F 003 127.2 F 

265 07:45:52 

002 127.6 F 003 127.3 F 

265 07:47:52 

002 127.5 F 003 127.1 F 

265 07:49:52 

002 127.5 F 003 127.2 F 

265 07:51:52 

002 127.6 F 003 127.2 F 

265 07:53:52 

002 127.5 F 003 127.2 F 


265 07:55:52 


300 
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Thursday October 14, 1993 
j02 127.6 F 003 127.2 F 


08:41:36 pm 


Page: 32 


265 07:57:52 
302 127.5 F 003 

265 07:59:52 
302 127.5 F 003 

265 08:01:52 
302 127.6 F 003 

265 08:03:52 
302 127.5 F 003 

265 08:05:52 
302 127.5 F 003 

265 08:07:52 
302 127.5 F 003 

265 08:09:52 
302 127.6 F 003 

265 08:11:52 
302 127.6 F 003 

265 08:13:52 
^02 127.6 F 003 

265 08:15:52 
302 127.6 F 003 

265 08:17:52 
302 127.5 F 003 

265 08:19:52 
302 127.5 F 003 

265 08:21:52 
302 127.5 F 003 

265 08:23:52 
002 127.6 F 003 

265 08:25:52 
002 127.5 F 003 

265 08:27:52 
002 127.6 F 003 

265 08:29:52 
002 127.5 F 003 

265 08:31:52 
002 127.5 F 003 


127.1 F 

127.1 F 

127.2 F 
127.1 F 

127.0 F 

127.1 F 

127.2 F 

127.2 F 

127.3 F 
127.2 F 

127.1 F 

127.2 F 

127.1 F 

127.2 F 

127.0 F 

127.1 F 

127.2 F 
127.2 F 


265 08:33:52 


301 
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Thursday October 14, 1993 


08:41:36 pm 
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002 127.5 F 003 127.0 F 

265 08:35:52 

002 127.5 F 003 127.1 F 

265 08:37:52 

002 127.4 F 003 127.1 F 

265 08:39:52 

002 127.5 F 003 127.1 F 

265 08:41:52 

002 127.5 F 003 127.1 F 

265 08:43:52 

002 127.5 F 003 127.1 F 

265 08:45:52 

002 127.5 F 003 127.1 F 

265 08:47:52 

002 127.4 F 003 127.0 F 

265 08:49:52 

002 127.5 F 003 127.1 F 

_ 265 08:51:52 
002 127.5 F 003 127.2 F 

265 08:53:52 

002 127.5 F 003 127.1 F 

265 08:55:52 

002 127.5 F 003 127.0 F 

265 08:57:52 

002 127.5 F 003 127.0 F 

265 08:59:52 

002 127.4 F 003 127.2 F 

265 09:01:52 

002 127.5 F 003 127.1 F 

265 09:03:52 

002 127.5 F 003 127.0 F 

265 09:05:52 

002 127.5 F 003 126.9 F 

265 09:07:52 

002 127.6 F 003 127.4 F 

265 09:09:52 

002 127.5 F 003 127.0 F 


265 09:11:52 


302 
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-J02 127.5 F 003 127.1 F 

265 09:13:52 

302 127.5 F 003 127.0 F 

265 09:15:52 

302 127.5 F 003 127.1 F 

265 09:17:52 

302 127.6 F 003 127.1 F 

265 09:19:52 

302 127.5 F 003 127.1 F 

265 09:21:52 

302 127.4 F 003 127.0 F 

265 09:23:52 

302 127.5 F 003 127.0 F 

265 09:25:52 

302 127.5 F 003 127.1 F 

265 09:27:52 

302 127.5 F 003 127.2 F 

265 09:29:52 

302 127.6 F 003 127.1 F 

265 09:31:52 

302 127.5 F 003 127.1 F 

265 09:33:52 

302 127.5 F 003 127.0 F 

265 09:35:52 

302 127.5 F 003 127.1 F 

265 09:37:52 

302 127.5 F 003 127.0 F 

265 09:39:52 

302 127.5 F 003 127.0 F 

265 09:41:52 

302 127.6 F 003 127.1 F 

265 09:43:52 

302 127.6 F 003 127.2 F 

265 09:45:52 

■'02 127.5 F 003 127.1 F 

265 09:47:52 

302 127.4 F 003 127.0 F 


265 09:49:52 


303 
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002 127.5 F 003 127.2 F 

265 09:51:52 

002 127.5 F 003 127.1 F 

265 09:53:52 

002 127.5 F 003 127.0 F 

265 09:55:52 

002 127.5 F 003 127.2 F 

265 09:57:52 

002 127.5 F 003 127.1 F 

265 09:59:52 

002 127.5 F 003 127.1 F 

265 10:01:52 

002 127.5 F 003 127.0 F 

265 10:03:52 

002 127.6 F 003 127.1 F 

265 10:05:52 

002 127.5 F 003 127.0 F 

265 10:07:52 

002 127.6 F 003 127.3 F 

265 10:09:52 

002 127.5 F 003 127.0 F 

265 10:11:52 

002 127.6 F 003 127.1 F 

265 10:13:52 

002 127.5 F 003 127.0 F 

265 10:15:52 

002 127.5 F 003 127.1 F 

265 10:17:52 

002 127.5 F 003 127.1 F 

265 10:19:52 

002 127.6 F 003 127.2 F 

265 10:21:52 

002 127.6 F 003 127.2 F 

265 10:23:52 

002 127.5 F 003 127.1 F 

265 10:25:52 

002 127.6 F 003 127.1 F 


265 10:27:52 


304 
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^--02 127.5 F 003 127.1 F 

265 10:29:52 

302 127.5 F 003 127.1 F 

265 10:31:52 

302 127.6 F 003 127.1 F 

265 10:33:52 

302 127.5 F 003 127.1 F 

265 10:35:52 

302 127.6 F 003 127.2 F 

265 10:37:52 

302 127.6 F 003 127.1 F 

265 10:39:52 

302 127.5 F 003 127.1 F 

265 10:41:52 

302 127.6 F 003 127.1 F 

265 10:43:52 

302 127.5 F 003 127.1 F 

^65 10:45:52 

“302 127.6 F 003 127.1 F 

265 10:47:52 

302 127.6 F 003 127.2 F 

265 10:49:52 

302 127.6 F 003 127.1 F 

265 10:51:52 

302 127.6 F 003 127.2 F 

265 10:53:52 

302 127.5 F 003 127.1 F 

265 10:55:52 

302 127.6 F 003 127.1 F 

265 10:57:52 

302 127.6 F 003 127.1 F 

265 10:59:52 

302 127.6 F 003 127.2 F 

265 11:01:52 

302 127.6 F 003 127.1 F 

_ 265 11:03:52 
302 127.6 F 003 127.2 F 


265 11:05:52 
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'~^02 127.5 F 003 127.1 F 

265 11:07:52 

002 127.5 F 003 127.2 F 

265 11:09:52 

002 127.5 F 003 127.1 F 

265 11:11:52 

002 127.6 F 003 127.2 F 

265 11:13:52 

002 127.6 F 003 127.2 F 

265 11:15:52 

002 127.5 F 003 127.1 F 

265 11:17:52 

002 127.6 F 003 127.1 F 

265 11:19:52 

002 127.6 F 003 127.2 F 

265 11:21:52 

002 127.5 F 003 127.0 F 

_ 265 11:23:52 
002 127.6 F 003 127.2 F 

265 11:25:52 

002 127.6 F 003 127.1 F 

265 11:27:52 

002 127.5 F 003 127.0 F 

265 11:29:52 

002 127.6 F 003 127.2 F 

265 11:31:52 

002 127.6 F 003 127.2 F 

265 11:33:52 

002 127.6 F 003 127.1 F 

265 11:35:52 

002 127.6 F 003 127.3 F 

265 11:37:52 

002 127.6 F 003 127.3 F 

265 11:39:52 

002 127.6 F 003 127.1 F 

265 11:41:52 

002 127.6 F 003 127.0 F 

265 11:43:52 
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-002 127.6 F 003 127.2 F 

265 11:45:52 

002 127.5 F 003 127.1 F 

265 11:47:52 

002 127.6 F 003 127.2 F 

265 11:49:52 

002 127.6 F 003 127.1 F 

265 11:51:52 

002 127.6 F 003 127.1 F 

265 11:53:52 

002 127.6 F 003 127.3 F 

265 11:55:52 

002 127.6 F 003 127.2 F 

265 11:57:52 

002 127.6 F 003 127.1 F 

265 11:59:52 

002 127.6 F 003 127.0 F 

265 12:01:52 

002 127.6 F 003 127.1 F 

265 12:03:52 

002 127.7 F 003 127.1 F 

265 12:05:52 

002 127.5 F 003 127.1 F 

265 12:07:52 

002 127.6 F 003 127.2 F 

265 12:09:52 

002 127.6 F 003 127.3 F 

265 12:11:52 

002 127.5 F 003 127.1 F 

265 12:13:52 

002 127.6 F 003 127.1 F 

265 12:15:52 

002 127.6 F 003 127.1 F 

265 12:17:52 

002 127.5 F 003 127.0 F 

265 12:19:52 

002 127.6 F 003 127.2 F 


265 12:21:52 
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^002 127.6 F 003 127.1 F 

265 12:23:52 

002 127.6 F 003 127.1 F 

265 12:25:52 

002 127.6 F 003 127.1 F 

265 12:27:52 

002 127.6 F 003 127.4 F 

265 12:29:52 

002 127.6 F 003 127.1 F 

265 12:31:52 

002 127.7 F 003 127.2 F 

265 12:33:52 

002 127.6 F 003 127.1 F 

265 12:35:52 

002 127.6 F 003 127.1 F 

265 12:37:52 

002 127.6 F 003 127.3 F 

^265 12:39:52 
002 127.6 F 003 127.1 F 

265 12:41:52 

002 127.6 F 003 127.1 F 

265 12:43:52 

002 127.6 F 003 127.2 F 

265 12:45:52 

002 127.6 F 003 127.2 F 

265 12:47:52 

002 127.6 F 003 127.0 F 

265 12:49:52 

002 127.6 F 003 127.1 F 

265 12:51:52 

002 127.6 F 003 127.1 F 

265 12:53:52 

002 127.6 F 003 127.1 F 

265 12:55:52 

002 127.6 F 003 127.1 F 

- 265 12:57:52 
002 127.5 F 003 127.0 F 


265 12:59:52 
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002 127.7 F 003 127.3 F 

265 13:01:52 

002 127.6 F 003 127.1 F 

265 13:03:52 

002 127.6 F 003 127.1 F 

265 13:05:52 

002 127.6 F 003 127.3 F 

265 13:07:52 

002 127.6 F 003 127.2 F 

265 13:09:52 

002 127.6 F 003 127.0 F 

265 13:11:52 

002 127.6 F 003 127.1 F 

265 13:13:52 

002 127.7 F 003 127.4 F 

265 13:15:52 

002 127.6 F 003 127.1 F 

- 265 13:17:52 

002 127.6 F 003 127.1 F 

265 13:19:52 

002 127.6 F 003 127.1 F 

265 13:21:52 

002 127.6 F 003 127.1 F 

265 13:23:52 

002 127.5 F 003 127.0 F 

265 13:25:52 

002 127.6 F 003 127.2 F 

265 13:27:52 

002 127.6 F 003 127.1 F 

265 13:29:52 

002 127.6 F 003 127.2 F 

265 13:31:52 

002 127.7 F 003 127.2 F 

265 13:33:52 

002 127.6 F 003 127.2 F 

265 13:35:52 

002 127.6 F 003 127.1 F 

265 13:37:52 
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—002 127.6 F 003 127.1 F 

265 13:39:52 

002 127.5 F 003 127.1 F 

265 13:41:52 

002 127.6 F 003 127.2 F 

265 13:43:52 

002 127.6 F 003 127.2 F 

265 13:45:52 

002 127.6 F 003 127.1 F 

265 13:47:52 

002 127.7 F 003 127.3 F 

265 13:49:52 

002 127.6 F 003 127.1 F 

265 13:51:52 

002 127.6 F 003 127.1 F 

265 13:53:52 

002 127.6 F 003 127.0 F 

_ 265 13:55:52 
002 127.5 F 003 127.1 F 

265 13:57:52 

002 127.6 F 003 127.2 F 

265 13:59:52 

002 127.7 F 003 127.2 F 

265 14:01:52 

002 127.6 F 003 127.0 F 

265 14:03:52 

002 127.6 F 003 127.2 F 

265 14:05:52 

002 127.6 F 003 127.2 F 

265 14:07:52 

002 127.6 F 003 127.2 F 

265 14:09:52 

002 127.6 F 003 127.1 F 

265 14:11:52 

002 127.6 F 003 127.1 F 

265 14:13:52 

002 127.6 F 003 127.2 F 


265 14:15:52 
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- 002 127.7 F 003 127.1 F 

265 14:17:52 

002 127.6 F 003 127.1 F 

265 14:19:52 

002 127.7 F 003 127.1 F 

265 14:21:52 

002 127.7 F 003 127.1 F 

265 14:23:52 

002 127.6 F 003 127,2 F 

265 14:25:52 

002 127,7 F 003 127.2 F 

265 14:27:52 

002 127.7 F 003 127.1 F 

265 14:29:52 

002 127.6 F 003 127.1 F 

265 14:31:52 

002 127.7 F 003 127.1 F 

265 14:33:52 

^002 127.7 F 003 127.0 F 

265 14:35:52 

002 127.6 F 003 127.2 F 

265 14:37:52 

002 127.7 F 003 127.2 F 

265 14:39:52 

002 127.7 F 003 127.1 F 

265 14:41:52 

002 127.6 F 003 127.1 F 

265 14:43:52 

002 127.7 F 003 127.3 F 

265 14:45:52 

002 127.7 F 003 127.2 F 

265 14:47:52 

002 127.7 F 003 127.2 F 

265 14:49:52 

002 127.6 F 003 127.1 F 

265 14:51:52 

002 127.6 F 003 127.2 F 

265 14:53:52 
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002 127.7 F 003 127.2 F 

265 14:55:52 

002 127.6 F 003 127.1 F 

265 14:57:52 

002 127.6 F 003 127.0 F 

265 14:59:52 

002 127.7 F 003 127.2 F 

265 15:01:52 

002 127.6 F 003 127.2 F 

265 15:03:52 

002 127.6 F 003 127.2 F 

265 15:05:52 

002 127.7 F 003 127.2 F 

265 15:07:52 

002 127.6 F 003 127.2 F 

265 15:09:52 

002 127.7 F 003 127.1 F 

265 15:11:52 

“002 127.7 F 003 127.2 F 

265 15:13:52 

002 127.6 F 003 127.0 F 

265 15:15:52 

002 127.6 F 003 127.1 F 

265 15:17:52 

002 127.7 F 003 127.3 F 

265 15:19:52 

002 127.6 F 003 127.1 F 

265 15:21:52 

002 127.7 F 003 127.2 F 

265 15:23:52 

002 127.7 F 003 127.2 F 

265 15:25:52 

002 127.6 F 003 127.0 F 

265 15:27:52 

002 127.6 F 003 127.1 F 

265 15:29:52 

002 127.7 F 003 127.2 F 


265 15:31:52 
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'-002 127.6 F 003 127.2 F 

265 15:33:52 

002 127.6 F 003 127.2 F 

265 15:35:52 

002 127.7 F 003 127.3 F 

265 15:37:52 

002 127.7 F 003 127.2 F 

265 15:39:52 

002 127.6 F 003 127.1 F 

265 15:41:52 

002 127.7 F 003 127.4 F 

265 15:43:52 

002 127.7 F 003 127.2 F 

265 15:45:52 

002 127.7 F 003 127.2 F 

265 15:47:52 

002 127.6 F 003 127.2 F 

^ 265 15:49:52 

002 127.7 F 003 127.3 F 

265 15:51:52 

002 127.6 F 003 127.2 F 

265 15:53:52 

002 127.6 F 003 127.2 F 

265 15:55:52 

002 127.6 F 003 127.2 F 

265 15:57:52 

002 127.6 F 003 127.0 F 

265 15:59:52 

002 127.7 F 003 127.2 F 

265 16:01:52 

002 127.7 F 003 127.2 F 

265 16:03:52 

002 127.7 F 003 127.3 F 

265 16:05:52 

002 127.7 F 003 127.2 F 

- 265 16:07:52 
002 127.7 F 003 127.1 F 


265 16:09:52 
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002 127.7 F 003 127.2 F 

265 16: 11; 52 

002 127.7 F 003 127.3 F 

265 16:13:52 

002 127.7 F 003 127.2 F 

265 16:15:52 

002 127.7 F 003 127.1 F 

265 16:17:52 

002 127.7 F 003 127.1 F 

265 16:19:52 

002 127.7 F 003 127.2 F 

265 16:21:52 

002 127.7 F 003 127.2 F 

265 16:23:52 

002 127.7 F 003 127.3 F 

265 16:25:52 

002 127.7 F 003 127.1 F 

- 265 16:27:52 
002 127.7 F 003 127.2 F 

265 16:29:52 

002 127.6 F 003 127.1 F 

265 16:31:52 

002 127.7 F 003 127.2 F 

265 16:33:52 

002 127.7 F 003 127.3 F 

265 16:35:52 

002 127.7 F 003 127.2 F 

265 16:37:52 

002 127.7 F 003 127.1 F 

265 16:39:52 

002 127.7 F 003 127.2 F 

265 16:41:52 

002 127.7 F 003 127.3 F 

265 16:43:52 

'’02 127.7 F 003 127.4 F 

265 16:45:52 

002 127.7 F 003 127.2 F 

265 16:47:52 
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002 127.7 F 003 127.2 F 

265 16:49:52 

002 127.8 F 003 127.4 F 

265 16:51:52 

002 127.7 F 003 127.4 F 

265 16:53:52 

002 127.8 F 003 127.4 F 

265 16:55:52 

002 127.7 F 003 127.1 F 

265 16:57:52 

002 127.8 F 003 127.2 F 

265 16:59:52 

002 127.7 F 003 127.3 F 

265 17:01:52 

002 127.8 F 003 127.3 F 

265 17:03:52 

002 127.7 F 003 127.3 F 

_ 265 17:05:52 
002 127.8 F 003 127.3 F 

265 17:07:52 

002 127.7 F 003 127.4 F 

265 17:09:52 

002 127.7 F 003 127.2 F 

265 17:11:52 

002 127.9 F 003 127.5 F 

265 17:13:52 

002 127.7 F 003 127.4 F 

265 17:15:52 

002 127.8 F 003 127.4 F 

265 17:17:52 

002 127.8 F 003 127.3 F 

265 17:19:52 

002 127.8 F 003 127.3 F 

265 17:21:52 

002 127.9 F 003 127.6 F 

265 17:23:52 

002 127.8 F 003 127.4 F 

265 17:25:52 
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-- 002 127.9 F 003 127.4 F 

265 17:27:52 

002 127.8 F 003 127.4 F 

265 17:29:52 

002 127.8 F 003 127.4 F 

265 17:31:52 

002 127.8 F 003 127.4 F 

265 17:33:52 

002 127.8 F 003 127.3 F 

265 17:35:52 

002 127.8 F 003 127.3 F 

265 17:37:52 

002 127.7 F 003 127.2 F 

265 17:39:52 

002 127.8 F 003 127.4 F 

265 17:41:52 

002 127.8 F 003 127.3 F 

265 17:43:52 

002 127.8 F 003 127.6 F 

265 17:45:52 

002 127.8 F 003 127.4 F 

265 17:47:52 

002 127.7 F 003 127.2 F 

265 17:49:52 

002 127.7 F 003 127.4 F 

265 17:51:52 

002 127.9 F 003 127.6 F 

265 17:53:52 

002 127.9 F 003 127.5 F 

265 17:55:52 

002 127.9 F 003 127.5 F 

265 17:57:52 

002 127.8 F 003 127.3 F 

265 17:59:52 

002 127.8 F 003 127.4 F 

_ 265 18:01:52 
002 127.8 F 003 127.4 F 


265 18:03:52 
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002 127.9 F 003 127.5 F 


08:41:36 pm 
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265 18:05:52 
002 127.8 F 003 

265 18:07:52 
002 127.9 F 003 

265 18:09:52 
002 127.9 F 003 

265 18:11:52 
002 128.0 F 003 

265 18:13:52 
002 127.9 F 003 

265 18:15:52 
002 127.6 F 003 

265 18:17:52 
002 128.5 F 003 

265 18:19:52 
002 128.8 F 003 

265 18:21:52 
~002 128.6 F 003 

265 18:23:52 
002 128.5 F 003 

265 18:25:52 
002 128.5 F 003 

265 18:27:52 
002 128.5 F 003 

265 18:29:52 
002 128.5 F 003 

265 18:31:52 
002 128.3 F 003 

265 18:33:52 
002 128.3 F 003 

265 18:35:52 
002 128.3 F 003 

265 18:37:52 
002 127.0 F 003 

_ 265 18:39:52 
002 127.1 F 003 


127.4 F 

127.5 F 

127.2 F 

127.6 F 
127.5 F 
127.1 F 

128.0 F 

128.3 F 

128.1 F 

128.0 F 

128.1 F 

128.0 F 

128.1 F 
128.0 F 
127.9 F 
127.9 F 
126,5 F 
127.3 F 


265 18:41:52 
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-—002 126.0 F 003 126.1 F 

265 18:43:52 

002-****.* F 003-****.* F 
265 18:45:52 

002-****.* F 003-****.* F 
265 18:47:52 

002-****.* F 003-****.* F 
265 18:49:52 

002-****.* F 003-****.* F 
265 18:51:52 

002-****.* F 003-****.* F 
265 18:53:52 

002 101.7 F 003 103.4 F 

265 18:55:52 

002 115.4 F 003 114.7 F 

265 18:57:52 

002 120.5 F 003 119.7 F 

265 18:59:52 

002 120.7 F 003 120.1 F 

265 19:01:52 

002 122.5 F 003 121.8 F 

265 19:03:52 

002 124.4 F 003 123.4 F 

265 19:05:52 

002 125.3 F 003 124.4 F 

265 19:07:52 

002 126.0 F 003 125.2 F 

265 19:09:52 

002 126.4 F 003 125.6 F 

265 19:11:52 

002 126.9 F 003 126.1 F 

265 19:13:52 

002 127.2 F 003 126.3 F 

265 19:15:52 

002 127.6 F 003 126.9 F 

265 19:17:52 

002 127.3 F 003 126.7 F 


265 19:19:52 
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-002 128.9 P 003 128.3 F 

265 19:21:52 

002 129.4 F 003 128.8 F 

265 19:23:52 

002 129.5 F 003 129.3 F 

265 19:25:52 

002 126.6 F 003 126.6 F 

265 19:27:52 

002 124.7 F 003 124.8 F 

265 19:29:52 

002-****.* F 003-****.* F 

265 19:31:52 

002-****.* F 003-****.* F 
265 19:33:52 

002-****.* F 003-****.* F 
265 19:35:52 

002-****.* F 003-****.* F 

_ 265 19:37:52 
002-****.* F 003-****.* F 

265 19:39:52 

002-****.* F 003-****.* F 
265 19:41:52 

002-****.* F 003-****.* F 
265 19:43:52 

002-****.* F 003-****.* F 
265 19:45:52 

002-****.* F 003-****.* F 
265 19:47:52 

002-****.* F 003-****.* F 
265 19:49:52 

002-****.* F 003-****.* F 
265 19:51:52 

002-****.* F 003-****.* F 
265 19:53:52 

002-****.* F 003-****.* F 
- 265 19:55:52 

002-****.* F 003-****.* F 

265 19:57:52 


pm 
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002-****.* F 003-****.* F 

265 19:59:52 

002-****.* F 003-****.* F 
265 20:01:52 

002-****.* F 003-****.* F 
265 20:03:52 

002-****.* F 003-****.* F 
265 20:05:52 

002 94.7 F 003 97.9 F 

265 20:07:52 

002 99.3 F 003 101.9 F 

265 20:09:52 

002 108.3 F 003 109.4 F 

265 20:11:52 

002 111.7 F 003 112.7 F 

265 20:13:52 

002 114.4 F 003 115 . 1 f 

— 265 20:15:52 

002 116.1 F 003 117.1 F 

265 20:17:52 

002 118.2 F 003 119.0 F 

265 20:19:52 

002 120.0 F 003 120.7 F 

265 20:21:52 

002 121.3 F 003 122.1 F 

265 20:23:52 

002 123.3 F 003 124.4 F 

265 20:25:52 

002 124.7 F 003 125.4 F 

265 20:27:52 

002 125.5 F 003 126.5 F 

265 20:29:52 

002 126.1 F 003 127.0 F 

265 20:31:52 

002 126.7 F 003 127.6 F 

265 20:33:52 

002 126.9 F 003 127.6 F 
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^ 002 127.0 F 003 127.9 F 

265 20:37:52 

002 127.0 F 003 127.8 F 

265 20:39:52 

002 127.0 F 003 128.0 F 

265 20:41:52 

002 127.1 F 003 128.0 F 

265 20:43:52 

002 127.2 F 003 128.0 F 

265 20:45:52 

002 126.8 F 003 127.7 F 

265 20:47:52 

002 126.9 F 003 127.6 F 

265 20:49:52 

002 127.0 F 003 127.9 F 

265 20:51:52 

002 127.1 F 003 127.9 F 

265 20:53:52 

002 127.0 F 003 127.8 F 

265 20:55:52 

002 127.0 F 003 127.9 F 

265 20:57:52 

002 127.1 F 003 128.0 F 

265 20:59:52 

002 127.1 F 003 128.0 F 

265 21:01:52 

002 127.0 F 003 127.9 F 

265 21:03:52 

002 127.0 F 003 127.9 F 

265 21:05:52 

002 127.0 F 003 127.9 F 

265 21:07:52 

002 127.0 F 003 127.8 F 

265 21:09:52 

002 127.0 F 003 127.9 F 

- 265 21:11:52 

002 126.9 F 003 127.8 F 


265 21:13:52 
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'-002 

127.0 F 003 

127.9 F 

265 21:15:52 


002 

127.1 F 003 

127.7 F 

265 21:17:52 


002 

127.0 F 003 

127.8 F 

265 21:19:52 


002 

126.7 F 003 

127.7 F 

265 

21:21:52 


002 

126.6 F 003 

127.5 F 

265 

21:23:52 


002 

126.5 F 003 

127.3 F 

265 

21:25:52 


002 

126.6 F 003 

127.5 F 

265 

21:27:52 


002 

126^7 1? 



002 126.7 F 003 127.5 F 


265 21:29:52 

002 126.7 F 003 127.5 F 


_ 265 21:31:52 
002 126.7 F 0 


265 21:33:52 
002 126.9 F 003 


265 21:35:52 
002 127.0 F 003 

265 21:37:52 
002 126.8 F 003 


127.6 F 

127.6 F 

127.7 F 
127.5 F 


265 21:39:52 
002 126.8 F 003 

265 21:41:52 
002 126.9 F 003 


127.7 F 
127.9 F 


265 21:43:52 
002 126.9 F 003 

265 21:45:52 
002 127.0 F 003 


265 

002 


21:47:52 
127.1 F 003 


265 

002 


21:49:52 
127.1 F 003 


265 21:51:52 


127.6 F 
127.9 F 
127.9 F 
127.9 F 


08:41:36 pm 
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— 002 127.1 F 003 127.8 F 

265 21:53:52 

002 127.0 F 003 127.8 F 

265 21:55:52 

002 127.1 F 003 128.0 F 

265 21:57:52 

002 127.1 F 003 128.0 F 

265 21:59:52 

002 127.0 F 003 127.9 F 

265 22:01:52 

002 126.9 F 003 127.8 F 

265 22:03:52 

002 127.2 F 003 128.0 F 

265 22:05:52 

002 127.1 F 003 127.6 F 

265 22:07:52 

002 127.1 F 003 127.6 F 

265 22:09:52 

002 126.9 F 003 127.8 F 

265 22:11:52 

002 126.9 F 003 127.8 F 

265 22:13:52 

002 127.0 F 003 127.6 F 

265 22:15:52 

002 127.2 F 003 127.7 F 

265 22:17:52 

002 127.0 F 003 127.8 F 

265 22:19:52 

002 127.2 F 003 127.8 F 

265 22:21:52 

002 127.1 F 003 127.8 F 

265 22:23:52 

002 127.3 F 003 128.1 F 

265 22:25:52 

002 127.2 F 003 128.1 F 

265 22:27:52 

002 127.1 F 003 127.9 F 


265 22:29:52 
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— 002 127.2 F 003 128.0 F 

265 22:31:52 

002 127.2 F 003 127.7 F 

265 22:33:52 

002 127.2 F 003 127.7 F 

265 22:35:52 

002 127.0 F 003 127.8 F 

265 22:37:52 

002 126.8 F 003 127.6 F 

265 22:39:52 

002 126.9 F 003 127.4 F 

265 22:41:52 

002 127.2 F 003 127.6 F 

265 22:43:52 

002 127.2 F 003 127.6 F 

265 22:45:52 

002 126.9 F 003 127.6 F 

265 22:47:52 

“002 127.5 F 003 127.8 F 

265 22:49:52 

002 127.6 F 003 128.5 F 

265 22:51:52 

002 127.7 F 003 128.9 F 

265 22:53:52 

002 128.1 F 003 129.1 F 

265 22:55:52 

002 128.0 F 003 128.8 F 

265 22:57:52 

002 127.9 F 003 128.6 F 

265 22:59:52 

002 128.0 F 003 128.5 F 

265 23:01:52 

002-****.* F 003-****.* F 
265 23:03:52 

002 — ****,* F 003— ****.* F 
265 23:05:52 

002-****.* F 003-****.* F 


265 23:07:52 
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A: \Z001A 

Thursday October 14, 1993 08:41:36 pm Page: 56 

-002-****.* F 003-****.* F 
265 23:09:52 

002-****.* F 003-****.* F 
265 23:11:52 

002-****.* F 003-****.* F 
265 23:13:52 

002-****.* F 003-****.* F 
265 23:15:52 

002-****.* F 003-****.* F 
265 23:17:52 

002 103.6 F 003 103.7 F 

265 23:19:52 

002 118.6 F 003 115.4 F 

265 23:21:52 

002 122.0 F 003 120.1 F 

265 23:23:52 

002 125.1 F 003 123.3 F 

_ 265 23:25:52 
002 126.5 F 003 124.9 F 

265 23:27:52 

002 127.1 F 003 125.7 F 

265 23:29:52 

002 126.7 F 003 125.4 F 

265 23:31:52 

002 126.3 F 003 125.1 F 

265 23:33:52 

002 126.2 F 003 125.2 F 

265 23:35:52 

002 126.3 F 003 125.4 F 

265 23:37:52 

002 126.5 F 003 125.5 F 

265 23:39:52 

002 126.6 F 003 125.6 F 

265 23:41:52 

002 126.7 F 003 125.9 F 

265 23:43:52 

002 127.0 F 003 126.2 F 


265 23:45:52 
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A: \Z001A 

Thursday October 14, 1993 
'"002 127.3 F 003 126.4 F 

265 23:47:52 

002 127.1 F 003 126.5 F 

265 23:49:52 

002 127.5 F 003 127.0 F 

265 23:51:52 

002 128.3 F 003 127.6 F 

265 23:53:52 

002 128.4 F 003 127,9 F 

265 23:55:52 

002 128.5 F 003 127.9 F 

265 23:57:52 

002 128.5 F 003 127.9 F 

265 23:59:52 

002-****.* F 003-****.* F 

266 00:01:52 

002-****.* F 003-****.* F 


08:41:36 pm 


Page: 57 
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LO 


2.0 


general Infomia»|^n 
Ll Scope 

^test procedure addresses aU the requirements to move the 

p^ shiira uSi 

Objective of Qualification Tests 

SSe^AOW components bonded 

SS3=‘“=»-^-‘S;; 

Applicable nnoinr^^l^ll^ 

MSFC-STD-513A 


EG5300.36A 
29 CFR 1910 

NSSGO 1740.9 
NHB 1700. 1(V1) 
AMC-R 385-100 
EPOl-SOP-01 

MM 1700.4 
MMI 1700.17 

MMI 1710.1 

MMI 1710.6 
MMI 1711.2 


Certificati(m of Equipment Operations and 
Materials Handling Perso nne l 

Safety 

(OSI^f Administration 

Safety Standard for Lifting Devices and Equipment 
Basic Safety Manual 
Safety Manual 

Procedure for Safety Critical 
Safety and Environmental Health Hazards 

Approval of Hazardous and Potentiallv 
Hazardous Facihties and Activities at MSFC ^ 

MSFC Program for Personnel Certification 

Mishap Reporting and Investigation 
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3.0 


MMI 1845.1 
MMI 6400.2 

MSFC-RQMT-1493 

MSFC-STD-1800 

MSFC-STD-126E 


Hazard Communication Program 

H“wf’ Program Critical 

Electrostatic Dischaige Control Requirements 

ixp ond 

Testing and Certificarion 


SD-5597-93-1 Rev. B Enhanced Delta Qualification Tp«t pi r t» 

Separation Motor (BSM). Aug. 6, 1^“ Booster 

lOSPC-0067 Rev. A 


Safety 

ai 




occordance with ETOl-SOP 

h. pereonnel an^ 

Emergency telephone numbers are as follows: 


Safety 
Ambulance 
Fire 
Security 
Utilities 
Medical Center 


44X)46 

112 

117 

4-4357 

4^19 

4-2390 


3.2 


™ ^ 4-aJ90 

Communication Repair 4-1771 

Si s a 

personnel ^ supervisor and safety 

^ 4 ^ 


MSFCTE 


MSFCSE 




as 


— — — — « ATXOX* Vy OJ2i 

Date /Time: 


3.4 


3.5 


3.6 

3.7 

3.8 


a9 


3.10 


3.11 


^ Bfted only high 

use, but must be rafsed so that if desired when not in 

e*nt wiU be at least seven ^'Srflt^thS'S.t in 

•the'‘ iS ^ 

m their possession a valid certifitSn c^.®’ ^ 


Certifications checked by: 
Date / Time: 


M. 




STeTorbilTty lofdo shall be alert to 

and a fixed object ® ““ suspended load 

pickup more 

secured to prevent it (them) from swinmni^ ^5 
damage to parts. swmging and causing 

Only the area coordinator should direct th» c™ 
however, any person dete rmi...„f ^J“° yane moves, 

problem may request stoppage of fctiviS^ " 

X^oni^ 1*^ by the 

maintained. ^ cannot be 

shoulders. above the 


3.12 

3.13 


Tag line operators are to wear leather gloves. 

The pnmaiy safety hazards associated with this operation 
3.13.1 Lift operations 

3.13.4 Live (Loaded) Solid Rocket Motor 
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3.14 


4.0 


Any time a crane is being used, it must be dogged if; 

of f<"- “ 

am A crane operator crew change or substitution must be made. 

to iSl the *”■ ‘*'® 

Forklift certification provided "--J MSFC TE 

3.16 No electric power tools shall be used near the Kvp 4 * 

Use of pneumatic tools is acceptable. ^ ^ 

3.17 ground cables and ground strans PnH.f^ 

shall be verified with a multimeter!^ These resistan^^*^^^ 
must measure less than 1 ohm. resistances 

3.18 All personnel within touching distance Qheii 

strap that has been checked lith ?Srist t 

step should be performed each time ®^rap decker. This 
broken. P«"o™ea each time the wnst strap ground is 

3.19 All personnel within touching distance nf «««., ^ • 
propellant (and ordnance) shill wS^ an4^c wISaUs. 

I sst IkniB . Test Emiimnent. anH ProneHn^ 

4.1 Test Items 

For tlus procedure, the test item should alreadv he nlec.,! • 
shipping container and secured to its s4!Sg p^ll “ ® 

Motor Serial Number for this move; IdOO ^ ^ 

^•2 T*0st £Qiupni0xit 

4il Proof Loading of Handling Equipment (required for PCH) 

^ forkbto^d" ovffid"S 

be repeated until something othe? than^.^SMf^l£?K ^ 

same handling equipment." It UtS^f^* 




a. 

b. 


HTL _ - 


5.0 


The proof load must be at least 350 lbs. 
lower to three^times^t^lS fi®®® ^ 

SEE APPENDIX C FOE THE PROOF TEST INSPECTION SHEETS 

Move Procedure 

minimum of Test Engineer. Approval shall be by a 

As soon as possible after a test failuvo « j • a.- 
specified test environment or a^ fro™ the 

the test or test item, MSEC ^ll^oti^f; ^oots 

representative of th^ e veni authorized UT/CSD 

Test Procedure Deviation (NASA fon^qqJo? *a generate a 
Procedure Deviation is nresenti»JT\^^^^\-^ Test 

of any discrepancies shall also be takeif*^*^^* ^ Photographs 

£ ersonnel 

5-1 Weather 


4.3 

4.3.1 


4.3.2 


5.1.1 


™dSbS; srst“^ 

resume. Postponed until favorable weather conditions 


5.1.2 


5.1.3 


Test site relative humidity: ^ ^^0 


MSFCTE 


motor with Velostat sealed with U>e 

•*““ •» — that 

tMLr team phone number....876-2465). 




disconnect the mo to?^iSd fi-^ "™^ent8 to 

shai. contain unSM»ffis o^'ot 

l^KohS r^fstor f ligh^g storm, a 
the motor before connecting ground wire from 

charge on the TJis^ows any 

should be left connected for no less resistor 

strap from the motor to faciSy groi^ Reconnect the ground 
5.2 Move Witnessing 

S^rsl,’^d^lSpC®QA’' “ •'■‘he MSFC TE, 

test.*^h^]Sg ^ the *“*■ ***® 

MSFC TE or co&f <»y «>« 

5.4 Jim McGee (vibration) shall be resonnaiiiiea r 
photographic coverage of the 

»*«11 be notified t>" 

SL^jSd’^srs.ewbrS;:s‘C“tti“^^ 

5.7 The MSFC TE shall call securitv * 

escort to the pyro lah. ^ (4-4357) to arrange for a motor [ 

I railaSPOrt Tniol^ PrpDarnrighyi 


Area secured? 
Comments: 


l>1SPCTE 

iMSFCSE 
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6 ^ 


Have a wrtified ^ck ready to transport the test item to the 
pyro test room. T^e truck's engine will be off and at least 
one wneel chocked. 


\D^ 




7.0 


Truck s wheel braked and chocked: MSFC TE 

6.3 MSFC TE shall call security and arrange for an escort. 
Load Shinning Containpr onto 




7.3 

7.4 


8.0 


7.5 

7.6 

In 

8.1 


CAUTION: 


CAUTION: 


*^?y“** connecting the shipping 
contamer to fiacihty ground is long enough to reach the 
bed of the truck. If not, switch to a lonaer stean 
REMEMBER TO MAKE NEW GROUND BEFORE* 

TOE OLD « 

SSs*^ mow ”*** disconnect the ground wire during 


7.1 


72 




toe fork lift to place the shipping container on toe emlosivo 
«rtfied tmck. The MSFC TE sKeeignate 
the groimd wire out of the way during this move. 

Attach a groimd strap to the truck chassis and verifv its r-o/" 

resis^ce. Measure the resistance from the end of the around o 

locahon on tte ^ck chaesis right next to the ^jLme“^of T,? 
reason for this <*eck is to make sure that thetlu a goSSTSStionto the 
motor chassis. Resistance shall measure less than 1 ohm. 


Resistance measured: Q ■ I 'fL, MSFC QA 

Attach the chassis ground strap to toe shipping container. 

ground. Measure resistance 

r ™ ***0 chassis connection to the shipping container 

connection. Resistance shall measure less than one (l^hm. 

Resistance measured: MSFC QA 

Disconnect toe shipping container to test cell ground. 

Secure the shipping container in the truck bed. 


personnel shall follow the 

route provided in Figure 1 movmg at a maximum speed of 
lu m.p.n. 






9.0 


82 


82 


8.4 


Truck s wheel braked and chocked: rCt mSFC TE 

CAUTION: Make New Ground Before BnOdn, Old Ground. 


u 


8.5 


Resistance measured MSFC QA 

Verify 


\.y 


['T' 


Resistance measured 


8.6 




Disconnect the ground strap between the motor and the truck chassis [ 
CAUTION: -t to^^nnet^ the ground wiro during 

Place the shipping container near the center of the room. ^ 

Clear area. Close and lock the doors to the pym ftdlity. 

* “ **“" »“* “»«/ '*« BSM motor 


8.7 

8.8 
8.9 


Load Motor fnr T>f livftrv ] V ASA 

fo?foAJ^‘^euTC^^ adequate space 

S^k aT kast‘™ of emergency brake, and 

Truck braked and wheel chocked: 1^ MSFC TE 


[vf^ 


9^ Mtach a pound wire to the truck chassis and verify the resistanro 
The resistance should measure less than 1 ohm. resistance. 

Resistance measured: tJ -/ /L MSFC QA 

CAUTION: wir. during 


9.4 



9.5 

Attach ground wire from the truck chassia «u- • 

Verify resistance with an ohm meter^ould b^leL 'S!”"- 



Resistance measured: O MI^FC OA 


9.6 

Disconnect the shipping container to facility ground wire. 


9.7 

Secure the shipping container in the truck bed for delivery. 


9.8 

Delivery truck may now exit. 

['Z 
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“O Post v^rifirntinn 




^'et3d333?pp™v?d'd^33?„3ir <" 
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Test Procedure Deviation 
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Figures 
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not TO SCALE 



rideout RD 


348 



349 



PCH IdentificaUon 

a- Nomenclature; 

b. SN; 

LocaUon of Lift (Fac. Bldg.) 

a. Building: 

b- Date of lift; 


Checklist 

a. Assessment Prior to Critical Lift 


Handling Procedure Number 


Weight to be Ufted (in lbs.) 

a- Item: 

b. Hoisting Equipment 

c. Total: 


1 . 

2 . 

3 . 

4 . 


Maintenance records 

^SfSsSi 26 ? “"’P"*' P« 


Operator's Certification Validation: 

Rigger. 

Driver 


" wSitTbS'"" «c«s.va 

SsS^anSts'noted; «>nipl«Kl and no 

For «ldltlonal Infomatlon. ob«rvaUons and remarka 


Flagman 

Personnel Holst 



STD-12eR. ^ compliance with th«> rf Q uirgm^n|, of Msirr. 


Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality^ 


Date 



Lifting Equipment Inspecttnn Sheet 


PCH Identification 

a. Nomenclature: 

b. SN: 

Location of Lift (Fac. Bldg.) 

a. Building: 

b. Date of lift: 

CheckUst 


2. Handling Procedure Number 

4. Weight to be Lifted (in lbs.) 

a. Item: 

b. Hoisting Equipment 

c. Total: 


Assessment Prior to Critical Lift 


1. Maintenance records 

2. Equipment tagged with appropriate mgv 
working loads 

3. Load to be lifted does not exceed max working load 
of hoisting equlptment as configured 

4. Assessment prior to critical lift complete per 
MSFC-STD-126E 


b. 


c. 


Operator's Certification Validation: 

Crane Rigger 

Forklift Driver 

Visual Inspection shows no evidence 
wear or abuse. 


Flagman 

Personnel Hoist 


of damage, excessive 


d. Dummy load lift of lbs, completed and no 

discrepancies noted. 

For additional information, observations and remarks 


mine equipment and personnel have been 
tP In ^ffmpli^n^g wltb the requir e ments of MSFr. 


Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Quality 


Date 




3 . 


5 . 


Location of Lift (Fac. Bldg.) 

Building: 

b. Date of lift: 

Checklist 


Weight to be Lifted (In lbs.) 

Item: 

b. Hoisting Equipment _____ 

c- Total: 


Assessment Prior to Critical Lift 


6 . 


c. 


1 . 

2 . 

3 . 

4 . 


Maintenance records 

SSufpf^enra's'^u'S' 


Operator’s Certification Validation: 

Rigger _ 

Forklift 


S“scTp^aSs'S,^d: B^c<»nP'«eda,.d„p 

For additional Information, observations and remarks 


Flagman 

Personnel Holst 



MSFC PCH Move Manager 
MSFC Safety 
MSPC Quality 


Date 

Date 

Date 
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Lifting Equipment Inspection Sheftt 


PCH Identification 

a. Nomenclature: 

b. SN: 

Location of Lift (Pac. Bldg.) 

a. Building: 

b. Date of lift: 

Checklist 


2. H a ndlin g Procedure Number 

4. Weight to be Lifted (in lbs.) 

a. Item: 

b. Hoisting Equipment 

c. Total: 


a. Assessment Prior to Critical Lift 

1. Maintenance records 

2. Ekjulpment tagged with appropriate may 
working loads 

3. Load to be lifted does not exceed max working load 
of hoisting equiptment as configured 

4. Assessment prior to critical lift complete per 
MSFC-STD-126E 


b. 


c. 


d. 


Operator's Certification Validation: 

Crane Rigger 

Forklift Driver 


Flagnian 

Personnel Holst 


Visual Inspection shows no evidence of damage, excessive 
wear or abuse. 

Dummy load lift of lbs, completed and no 

discrepancies noted. 


For additional information, observations and remarks 


Critic^ lifting equipmen t and personnel have been 

bg in gQmpli^ncc wfth the req u irements of MSFC- 


Date 

Date 

Date 


MSFC PCH Move Manager 
MSFC Safety 
MSFC Qiiality 



This page intentionally left hlanlr 
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Appendix C 

DELTA QUALIFICATION TEST PLAN 



CSD-5597-93-1 Rev B 
22 August 1993 


P r ogr a m 5597 

BOOSTER SEPARAnON MOTOR 
FOR THE ENHANCED 
DELTA QUALIFICATION TEST PLAN 



UNITED 

TECHNOLOGIES 

OjEMICAL 

SYSTEMS 


Prepared by: 

£ . iaJi£<L--bM ^ 

C. E. Wells 

Senior Structural Analyst 


Concurrence : 







"B. A./ (36ltistone, Chief 
Structural Analysis 


/\ 






M. T. Kiskila 
Quality Engineer 



1 . 0. Murgay 
BSM Chief Engineer 










T. V7T)'Hara 
ESm Program Manager 


PAQE NANK NOT RLMED 
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^SD-5597-93 -1 Rev B 
August 6, 1993 

1 . 0 INTRODUCTION 

This test plan defines the -eit- 

performed for the Booster quc^lification tests to he 

tests will verify the abili'^v'r-e Motor (BSM) Program '^ese 

to wichstaiid adLrse 

specification requirem^?? perform 

to 25 degrees and 125 deoress F) vibration 

post -environmental x-ray Lnd s^a^'^ n tenperature) , 

conriguration will be dia?-^h >®sting. The i^w desioA 

10SPC-00S7 enviroimKntsf^tr-‘-ud?^c,i^Mi^'^'=y “ • "^he follSS^ 
-S' sging and altitude stair* ti-umidity, salt 

acceptable verification aocroac- siS= tl^ ■ totisidered an 

t^^t^n^e° 21 22?Sn22?2cc2? 

S^fTc 2esi2/pi^2c^^^^ .to^ cted to qualify 

speciyic desil? cSngTs'" 2 i2lr^2^2' ®^2000??!/i“o2''° 

Vulcanized nozzle clcsu>-= 'nQni-f-r.v- / 

Plan DTP-5597-001) . (see Vulcanization Test 

•^dii0siv’0 E*A33S4 iispn <- 1 ^ 

{Test plan for EA 9394~^ali^-= catS igi^ter conroonents 
B) . vuaii.^caticn is proviced as Appendix 

Iso static molded ATJ bulk graphite throat material. 

Deleted igniter adapter insulator ring. 

Deleted igniter adapter/ -:onihp.r- r-=, ^ 

ij - / -gniter case interface RTV. 

chlorinated solverts wi t-h "ay-> 

solvents (bond ■ surface^prepIrSSn) friendly" 


Delete Loctite from Imiter r^tain^v- riar 
roa - --tamer plate ana Igniter grain 

Two BSMs from Lot AAY, Batch 2 ioo- 57 c^: t, 

environmental conditions as =oec-i fi«d subjected to the 

provides definition of the secSInci ior-L!i?^= ^.-2. Figure 1-2 
inspections. Environments'! wH iT^k associated 

approved test crccedure -.vh^-h — cortpieted per a CSD 
defmed herein. ‘ --npiies with the recjiirements 


.-age - i 
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CSD-5S97-93-1 Rev B 

"lotor static f ■ . • 


Page - 2 


357 



CSD-5597-93-1 Rev B 
August 6, 1993 


Figure 1-1. dkltA QUALIPICaTlON TEST MATRIX 


configuration / n ONDTTTnMg 

number of TNTT’ia'POPc; 

Double (static test cniy) 


DELTA OTTAT. Mryfy^p 

itl i2 

X X 


PRE-FIRR COM^TTTnMc; 


Tenperature Cyclina 


Lift-off, 

Vibration 

25° 

125° 


ioost, and Vehicle 
St Temcerature 

F 

F 


Dynamics 


X 

X 


Ordnance Shock at -kmbient 
MOTOR FIRING FONDT^'^OVC 

Pre-Static Test X-rav 

Test Temnerature 
25° F 
125° F 


X 

X 

X 


Sea Level Ignition 


X 


X 


X 

X 

X 

X 


Note: Since neither Aerohe= 

are involved, neither will b 
static tiring tests at 25° i 
motors during envirc 


s' SiudelbbcheSlIl^^ 

' and -?=io r -^^-Ltci-Qualif icati 




r-age - 3 
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Figure 1-2. 


CSD-5597-93-1 Rev B 
22 August 1993 


delta qualification test sequence 


test ENVIRQMMTrMT 

Serial Number 

Temperature Cycling 

Lift-off Vibration* 

Boost Vibration* 

Vehicle Dynamics Vibration* 

Vibration Conditioning Temp. 


M 

1000734, Aft 

1 

2 

2 

2 

25+0/-ROP 


#2 

1000738, Fwd 

1 

2 

2 

2 

125+5/-n°F 


Ordnance Shock* 

Pre-static Test X-ray 

^otor Static Firing 

Conditioning Temperature 

Post-Test Inspection 


2 

3 

4 


2 

3 

4 


20+0/- b°F 13Q+5/-n°p 


5 


5 


* Conducted at MSFC test facilities 


Note : 


Lift-off, boost, and vehicle dynai 
ordnance shock may be perform 
save cost or schedule. 


CS vibration as well 
in any sequence to 


Page - 4 
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2 . 0 OBJECTIVES 


CSD- 5597 -93-1 Rev B 
August 6, 1993 


Tlie objective or the environmental tests is to demonstrate the 
canability or the BSM to sustain defined tenperature eyeliner and 

environments. The environments combine both aft 
cind forward BSM criteria for coth the RSRB and ASRB. 


The objective of the motor static 
the enhanced BSM meets rhe 
requirements after sustaining * th 
repeprt will be written documenti: 
"'verification to all ccmDcnent 
qualification requirements ~cf the 


c rirings is to demonstrate that 
USEI 10SPC-0067A terformance 
e environmental tests. A test 
eg all testing with results and 
and motor performance delta 
10-SPC 0067 specification. 


Page - 5 
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CSD-5597-93-1 Rev E 

■3 « August 6, 1993 

3.0 SUCCESS CRITERIA 

The success ciritei":!;^ for- 

tests is described separately bJlcS^ ^^9es and for each of the 

3.1 


desiqj changes success criteria 


(1) Vulcanized Insulator 

^d deSstrSte^^lac°iv|"?a^^^ during static test 

the static Ss?. =° ®hoded 

through post-test 0° - 180« section ^ obtained 

closure insulation ?Re|^ of fired 

SIftael™ -=^i°hed development 

(2) EIA 9394 Adhesive 

Demonstrate 3bili'“v to r-otn—nT-i 

conponents in place dur^^ng sta^Sc^ tt igniter 

performance is ’onaffect'ed^ Pri ^^t their 

examinations will verifv th;-of,^ S Post-test visual 

ray and post - test 

component joint performances. ^ ■verify igniter 

(j) Iso-Static Molded ATJ BulV rr-=T^v.-.. r™ 

Demonstrate abilicv to withstJnS^^® 
test environments as evidenced static 

integrity ( no cracks ) aiS^llln^ structural 
program ballistic requir^e^ts loaaea motor to meet 

surface melting '( debris ) with no evidence of 

and structl:al^lemirarenc?^IS5^'i?' ballistic 

arc/fwd md SRB/asrb environmSTii^'S'®-'^--'* combined 
to come from Appendix A inSS^i Verification 

and normal post-test in^S?ti^f^ ^ 
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3.2 


ran.ERATDSE arCLD*; success criteria 
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The demonstration of -k-i-i • 

will be satisfied if the sce-^’''-'- 4? tenperature cyclina 

t^e irtposed on the tp«5^ environments of np-racn-, 


3.3 


«®-FIPE VIBRATION AND SHOOC SUCCESS CRITERIA 

r>*v~^ 


v-«.a.x&Rj^ 

^ne pre-fire environments; ^ ,3, - _ 

sr^i-sksP 3^£Frisii:i 
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3-4 M3T0R STATIC FIRING SUCCES<! noT 
Verif-i ACCESS CRITERIA 

Total Impulse 


Web Action Time, Ib-s^^ 


Action Time, lb-sec 

14,000 min 

Maximum Thrust, lb 

-5,000 min 

Web Action Time 

^ 9 , 000 max 

Average Thrust, lb 


Time , sec 

-8,500 min 


-gniticu 


T, 


Meb 


no Tj,. EWAT/2 
Pressure at EWaT, psia 

Propeilant Bulk Teitperature, «f 
eternal Case Tenperature, »f 

apected ^eratlag Pressure ,* 
rtportant PerfoS^ce paSSoS. 


0-030 min 
O-IOO max 

0 . 805 max 

-.050 max 

2,000 max 

00 to 120 

-^-0 max at soak 
2220 osi 

which defines 


out 

the 
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4.0 PRE-TEST NDE 
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1 ) 


2 ) 


3) 


x-rays^of1Se?oad^^TO^^ SXf ^ 

45", 900 and 1350 to verif^toe be taken at Qo, 


(a) 


Cracks - none allowed. 


decrease^he'pr^ll2?^,^'^i^ ^ '-i^ids shall not 
0.3 inches, J^bbi^kness to less than 

Shan SoT^^^ ^ealSr^-^ 


(c) 


Separations/Unbonds 


none allowed. 


^ligr^il^xf^yTo vekfy tS"l^^^ ““ist of 

correctly in place. ^ con¥»nents are there and 

SLfa?oVrw\l?° oS!sf;i''?he^^^^^ -bonded 

SSd“^r?”of'"*e''lSii?o bhat on the 
throat bond that " the ^be graphite 

nnbond not exceed 2 square 

(b) ultrasonic and tao , *.c 

remainder of the insulSr- ^>1 that on the 

the O.D. no s2iall extending to 

square inches exceed 5 

unbond area nit ^1:ee5"lo"^e °4na.lati^ 

^ncS^^elll? t‘Sn"*?i 2 ° 5 °-- "S that no 

inches in' ctr^eJStiai lenilfe^ and 1.5 
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5.0 tlfVlRONMElnM, lEST description 

.j 


Each environment will hf^ h-i c.-, 

, T __ diseussed separately below 

3.1 temperature cycling 

continuous 


Both motors will onK^^ 
cycles at CSD per tie 


-enperature 


CYCLE 1 


cycle 2 


CYCLE 3 


133 

+3 op 


I 

i 

1 



133 

+3 op 


-13 

+3 op 


133 

± 3 °F 


-13 

± 3 °F 


70 °F 


■^3 

ProcedirTfa. 

( 1 ) Hold the motors at a • 

or 133+30 IT ^ stdbilizea averaae a-i-r 

3+3 r .or 24 nours minimum. “ ^enperature 

(2) f^iect the motors -i3+3op ^.1., . 

stSilizPd‘^^° conditioning ir^utes of removal 

scaiDiiized averaae air- ^oTr^ ^oia uhe motors at- 
hours minimum. “ tenperature of - 13 + 3 °F for^ 24 

(3) Subject the motors 133+3 oc -r- 

st^-i <^onditioning of removal 

stabilizea average air Hold the motors at a 

hours minimum. “ tenperature of 133+3 °F for 24 

< 5 ) two more -imes fa t r , 
tenperature c-.ntUng period is approximately seven days. 
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NOTE; 
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^TOeratSe^ins^de^tL average air 

teiroeSture''°^ sSld stabilizes at 

conditioning tolerances for a-2=;f be out of 

imst be reconditioned for^twice -0. minutes, it 

tolerance. ^ i-wice i_he time out of 
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5.2 
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vibration Boost and Vehicle Dyneadcs, 

test f Semis used “t MSPC etroloying existino 

<Ref. ^BFC test report HD73 ^^ive te^ -tS? 

SS^eSSolSo/.^l eSneSSfo 

average air tei^eStLe iiSde P®“°^ staHs Ifter ^ 

at the reguirSd tSleS?S2 stibiliSS 

condxtioning tolerances Should the motor be out S 

reconditioned for twice the" t!l.?Sut SSolIrScS"""' "" bl 

Voiration will occur in eac'- nf t-v„- 
aceSSromet'ers l^ated°'"S° thf ?gi 

SSt thX?S5°UslsS^ ¥ 

axes snown xn Figure 5.2-1. ^ oriented in the test 

are shown in ^^4s ^^2 -2*'^ vibration environments 
environments mav be oerformed '^i^’ration to these 

corrpleting all three enviromlnt^^ sequence. This includJS 
moving to the next. axis of excitation before 

A visual 


eaS^s ?STti°ol,""^ Will be perforv^d between 
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II RADIAL AXIS 

20 

200 Kz 5 0.54 

gr/Hz 

200 

350 Hz -12 

dB/oct 

350 

1000 .Hz 0.060 

T/Hz 

1000 

- 2000 Hz S -6 

dB/oct 

1 

2000 Hz S 0.015 

g"/Hz 

1 

Ccnposite = 14.0 g^ 


1 LC)NGITDDI1IA^ AND TANGENTIAL AXES 

20 

300 Hz ® 0.24 

g^/Hz 

800 

2000 Hz ® -4 

dB/oct 


2000 Hz ^ 0.071 

g"/Hz 


CoTTTDOsits = 18.4 a 

*■ Unre 
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Figure 5.2-4, VEHICLE DYNAMICS CRITERIA 
3 octave/minute sweep rate 


radial axis 

— 

2 

5 

Hz @ 2.0 

g's peak* 

10 

10 

40 

Hz S 0.7 
Hz @ 3.7 

g ' s peak 
g's peak 

LONG. AND TANCTNTIAL AXES 

2 


Hz S 4.3 

g ' s peak* 

5 

10 

Hz @ 0.7 

g ' s peak 

10 

40 

Hz 4.3 

g ' s peak 


*Design criteria only 
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5.3 


ORDNANCE SHOCK 
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Siiock tests will be ter’^'"~-o - 

tenperature conditions' SSM motors a- 

aopiying one shock b? o.dinX-'Zr ' ■ «iU S 

sacii -=^vTo\ or si:< cnn^ircr -^-Ormea dv 

SSSSS S-f 

-- -u; oatea January 1993) . 
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CSD-5597-93- 

August 


Figure 5.3-1. SHOCK TEST CRITERIA 


1 ORDNANCE SHOCK RESPONSE SPECTRUM 

1 (0=10) 


50 

Hz @ 

24 

g's peak 

50 

100 

Hz @ 

+12 

dB/oct 


100 

Hz ® 

94 

g's peak 

100 - 

4000 

Hz @ 

+ 6 

dB/oct 

4000 - 

10000 

Hz @ 

3750 

g's peak 


Shock specorum tolerance: ^6 dB 
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6.0 STATIC TEST DESCRIPTIC3N 


6 . 1 FACILITY REQUIREMENTS 

pie static tests will be performed in test bay ST-^ usina the 

test stand arrangement is shewn in Figure 6.1-1. The test stand 
aco^cy will be +2-s for thrust measurements, ± 1 % for pressure and 
^ frequency response width or l dB between 0 to 15 Hz ' 

^n addition, control and data acquisition station 13 lO and 
temperature conditioning chambers will be used. 

Both delta-qualification motors will use dual inif-ators sinrp nn 

----aoed that «ould i^act ignitiin 

6.2 PRETEST ACTIVITIES 

test activities will include the following with CSD OC 
verification or oata acquisition; ^ 

All test anomalies will be documented and reported by Test 

Prefire measurements in accordance with SE0837, Table 
(see rigure 6. 2 -IS 


(a) 


(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

^h) 

(i) 


Prefire still photographs of the motor. 

Environmental Tests per Sections 5.1 through 5 
Tenperature C/ciina 

uifi_-off, boost, and vehicle dynamics vibration 
Ordnance snock 

Pre- static test :IDE 
Visual 
X-ray 

"^tall instrumentation in accordance with SE0837 and 
tigure 6.,,; -2. 

Perform test stand calibration. 

Install motor in test stand. 

Verify tnat^ tfirust vector (nozzle centerline) coincides 
wiuh cO<ia_i loaa ceil centerline within +1.25°. 

Kecora ambient ccnciticns ipressinre and tenperature) . 

Paae - 
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6.3 PHOTOGRAPHIC COVERAGE 
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High- speed cameras (1000 fps) will be used to document the static 
tirings and to detect potential failure modes or debris. At least 
two high-speed cameras will be mounted so that their lines of sight 
are parallel to and coincident with the nozzle exit plane . Field 
of view of these cameras should aporoximately 3 ft (across frame 
diagonal) at the nozzle exit plane." 

At least two additional high-speed wide-field cameras will be 
deployed to observe overall plumie behavior and to detect debris in 
the plume. Field of view should be approximately twelve feet in 
the pl^e of the plume. All high-speed cameras must be stairted 
sufficiently prior to the igniticn signal (approximately 2 seconds) 
to ensure proper operation at ignition. 

One or more wide-field low-speeci (64 fps) cameras will be used for 
documentation. Run time will be from five seconds prior to 
to a minimum of thirty seconds after burn out . 

6.4 DATA REQUIREMENTS 

The following data will be recorded during the static test : 


(a) 

Chamber pressure (2; 



(b) 

Nozzle centerline thrust and 

side 

force thrust 

(c) 

Case wall teiroerature; i00° F maximum. Measurements will 
be taken before, curing, and up to five minutes after 
test. 

(d) 

Ignition voltage 



(e) 

Igniticn current 



(f) 

High speed cameras 



(g) 

Documentar/ cameras 



(h) 

"Quick Look" plots 
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6.5 POST- TEST ACTIVITIES 
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Post-static test activities include the following: 


(^) 


(b) 


(c) 


SE0837, Table 

nozzle. Insulated aft 

record the pressure, thrust, and temoerature 
^ate of 1000 sarrples per seccS 

-S® pressure, thrust!^ and tSnerSS^e 

A, digital tab run of each attribute ve^-sus 
cxm 0 is rscruixed. ve^bus 

exan^tion checklists 

DOst^tl??^;,^'-^c?^ Closures will be subjected to 

post: nest tap uest, and edge unbond insnertinn 

results will mapped as shown in Anpendix A anH comoared 
to pretest mapping to identify any bondline chaSg^ 

^rll be sectioned at the 0° - iao° 
u.ine to aetermine post -test insulator thicknesses and 
conpared to pre-test -,;alues to determine ilallon 

(f) pie Igmter assembly will be sectioned at a nlane Q0° 
rrom the alignment roll nin to verify d^lJL 
performance or pnenolic centeHng insert. ^ clesigned 


(d) 
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figure 5.2-1 
TABLE II 

PRE AND POST-TEST MEASUREMENTS 


Measurement 

Azimuth 

Pre-Test 

1 Post-Test 

Trimmed propellant weiaht. ih 


X 


Final assembly weiaht, ■> h 


X 

X 

Throat diameter, in. (four 

n o 



egually spaced measurements) 

U 

45” 

X 

X 

X 

X 


90* 

X 

X 


135” 

X 

X 

Exit diameter, in. (four 

n ® 



equally spaced measurements 

u 

45* 

X 

' X 

X 

^ F 


90“ 

X 

X 


135“ 

X 

X 

Barometric pressure, in. Ha 


X 

X 

Relative Humidity 


X 

X 

Ambient Temperature^ °F 


X 

X 

Closure Insulation Thickness 

0”, 180” 

X 

X 
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Figure 6.2-2. STATIC TEST INSTRDMENTATIC2N SUMMARY 
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A-1 BSM CLOSURE-TO-INSULATOR BOND MAP 
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1 

2 

3 

4 

5 

6 


figure a-2 post-test insulator thickness 
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jNJMMojog^ 

SHIPPED UNITS 




Uniced Technologies 
CHEMICAL SYSTEMS DIVISION 

SE0837 


SPECIFICATION 

MIX ACCEPTANCE MOTOR TEST - BSM 


l.U 


oCOPF Tm 

acceptance test firing of establishes the requirement 

to manufacture any of the f ollowinrc^^J^^*^^*^ Propellant 

tions: owing Contract End Item (CEI) SC0726A 


s for 
inix used 
conf igura- 


B 12000-0 1-01 
B12000-02-01 
B12000-03-01 
B 12000-04-01 


for “ P»re,ulslto 

2.0 applicable documents TKzi ^11 
this specification to the extent specified documents form a part of 

between documents referenced here and other conflict 

5, 6 and Appendix A, the detail reanir content of sections 3, 

superseding requirement. ^ rements shall be considered a 


Specifications 


None 


Drawings 


Chemical Systems Division (CSD) 


B12000 

B12018 

B12879 


Rocket Motor Assembly - Shipping Configuration 
Case and Aft Closure/Nozzle Shell Assembly 
Seal, Cover 


3.0 


National Aeronautics and Space Administration 


10A00461 

requirements 


Confined Detonating Fuse Initiator 
Space Shuttle Solid Rocket Booster 


for 


Cion of CEI n.iri?fl?Sptabil\'ty™^^ 






Propulsion . Each 
ance which meets the following 


acceptance test motor shall demonstrate 
requirements . 


perform- 
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United Technologies 
niRMICAL SYSTEMS DIVISION 


SE0837 


-b „tio„ ti„e 

siiall be > IS. mJu ib-sec^ Impulse (HAT) . The action time impulse (6.1,18) 

Thtus ^jn^. The maximum thrust (6.1.16) shall be < 

uver.se't;;^st^7l:rflf5C^^ -•> -^i=n time 

O.sooM-]-' — fflgl- the web action time (6.1.,,) shall be S 
t^ l Time (TT ) . Total time (6.1.12, shall he S 1.050 sec. 

ance which meetl the f ollowilSg^^e'uiremencr' ”°'°' Jeaionstrate perform- 

O.lOO^sic!''’ The ignition interval ( 6 . 1 . 13 ) shall be S 


3,2 


Test Configuration . 


end item of self fL'^rfs^as^‘mblerfor"t K e °f the contract 

rn accordance with figure 1 and drawings refeL“'d th."eon' 

3 , 2 , 2»1 Static Tesr a 

^ test configuration of 3.2. 1 accordlne^o^^h ‘^^pable of restraining 

(2) while measuring nozzle centerline^^h^ust 
A is required. 

and "-“"d^hr^liSfS;ts^p:L^!L“h^ -‘dta of. 

t «d„a.e cunt rol^s,s .m to 
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figure 1 test configuration (sheet 1 of 2) 


Jnited Technologies 
CHEMICAL SYSTEMS DIVISION 

SE0837 


<D 

© 


TBI interfaces (2) are defined by MSEC drawing 10A00A61. 


p'JmOOro'l'rnf transducer port plug (item 21 of 

PLB12000-01-01) and install the pressure transducers 

^ ^ (Appendix A). The transducer 

2-Olh^n-^"^ MS33656-E4 using 1 each 3-904 and 

y 0 rings. Lubricate the 0-rings using MIL-G-4343 
in-lb itistallation. Torque transducer to 325 to 375 


<D 


The motor/test stand attachment interface shall be the 
8 forward threaded inserts as defined on B12018 and an 
aft split compression ring. Forward attachment fasteners 
shall be torqued to 325 in-lb maximum. Compression ring 
bolts shall be torqued to 425 in-lb maximum! ® 




The B12879-01-01 cover seal ( 
be omitted. The B12099-01-01 
01-01) shall be removed prior 
of 4. 2. 3. 2. 


item 28 of B12000-01-01 ) may 
weather seal (item 27 of B12000- 
to the temperature conditioning 


FIGURE 1. TEST CONFIGURATION 
(SHEET 2 OF 2) 
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TABLE I. 

VERIFICATION CROSS REFERENCE INDEX 


Section 3 

Requirement Paragraph 
Title 

Requirement 

Paragraph 

Number 

Section A 

Verification 

Paragraph 

Web Action Time Total Impulse 

3. 1. 1. 1 

^.2.3 

Action Time Total Impulse 

3. 1. 1.2 

4.2.3 

Web Action Burn Time 

3. 1.1.3 

4.2.3 

Maximum Thrust 

3. 1.1. A 

4.2.3 

Web Action Time Average Thrust 

3.1. 1.5 

4.2.3 

Web Action Time 

• 3. 1.1.6 

4.2.3 

Total Time 

3.1. 1.7 

4.2.3 

Ignition Interval 

_1 

3.1.2. 1 

4.2.3 
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4.0 


QUALITY ASSURANCE 


Refere^c^ Veri f ication Cross 

as mix acceptance test verifications shall be identified 

shall be conducted to the verification me^h^r included herein 

described hereinafter Th^ Jification methods indicated in table I and as 

specified herein shall be wi thinThe'^calL in the performance of the tests 

hin the calibration requirements of that equipment. 


4.2 


Tests /Verifications . 


re,„irad by babla II 

and computer reduced and accepted. recorded, digitized 

assemblfd'to "c'tLf 

motors shall be temperature conditioned as follows" ^ 


Mo tor 
1 
2 


Storage 

Temperature 


30°F 

120'^F 


Min. Duration 
at Storage 
Temperature 

24 hours 

24 hours 


Maximum Time From 
Storage Until 
Static Test 

30 minutes 

30 minutes 


. . ^*2 *3. 3 ^b ient Test Conditions . The motors shall be fired in an 
ambient temperature and pressure environment. 

be recorded! ~ . as required by Appendix A. shall 
4. 2. 3.5 Sequence . 


« 2~ 3Vshdi;‘b. ^r''T!!‘f ^°" Insbru^ntation of soctioo 

^.2.J.4 shall be recorded for a minimum of 1 second prior to issuance of the 

motor Ignition command and for a minimum of 5 seconds after issuance of the 
motor Ignition command. " 
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TABLE II 

. PRE AND POST TEST MEASUREMENTS 


Triuuned propellant weight, lb. 
Final assembly weight, lb. 


Throat diameter, in. 

(four equally spaced 

measurements) ^qO 

135 "^ 

Exit diameter, in. qO 

(four equally spaced 45 O 

measurements) q^o 


Barometric pressure, in. Hg 
Relative Humidity, % 

Ambient Temperature, 


P^re-Test Post-Test 
X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 


X 

X 

X 

X 

X 

X 

X 
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Post Test Measurements > 
shall be taken and recorded. 


The measurements required by table II 


5.0 PREPARATION FOR DELIVERY 
Not applicable. 

6.0 NOTES 


6. 1 


Definitions. 


Chamber Pressure. Chamber pressure (PC) ic 
recorded measurements required by Appendix A, items 1 and 
either measurement or the algebraic average of both 


defined as the 
2. PC may be 


^•1-2 Ignition Command , 
one of two alternative methods: 


Ignition Command (IC) is defined by either 


a) The first detectable increase above zero in the 

recorded measurement required by Appendix A, item 


b) The first detectable increase above zero in the 
recorded measurement required by Appendix A, item 
8 . 


6.1.3 

command (IC). 
(figure 2) . 


I| nition Time . Ignition time (IT) is the time at ignition 
It IS also defined as time equal to zero for data reporting 


u Centerline Thrust. Nozzle centerline thrust (FX) is 

t lTd 5 measurements required by Appendix A, items 

A and 5. FX may be either measurement or the algebraic average of both 
geraic correction by the recorded measurements required by Appendix 
, Items 6 and 7 shall be performed in order to quantify FX. 

rrocc^i^i ‘r K Z£ -Time Trace . The PC-time trace (PCTT) is defined as the 
cross plot between PC and time (figure 2) . 

Initial Maximum Ch amber Pressure . Initial maximum chamber 
pressure (PCilAX) is defined as the first maximum of PC (figure 2). 

Action Time . Beginning of web action time 
(BWAT) is defined as that time on the PCTT at which PC has reached 75 
percent of PCMAX (figure 2). 


6.1.7 

fined by the 


End of Web Act ion Time . End of web action time (EWAT) is de- 
following geometric construction (reference figure 2). 
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( 1 ) 

( 2 ) 

(3) 

(A) 


Extend the general shape of the PCTT n.- 
tailoff ' * ^ the beginning of 

Bl-cc ..e ext.„sl„„,. 

Extend the bispr^r,» 

isector to intersect the PCTT. 

corresponding to the intersection 

-^-va^Lon> Ti„e (WAT) is defined as the ti.e 

that time at which PC^ha^°a action time (EAT) Is a f 

PCMAX (fignre 2 “' ^ value equivaLnrt\o pe^^^.r 

from Iwil't'o ElrTfliSf2).^“^°" - ‘defined as the time interval 

from IT to thelim^ It'"which°Pc\as”d defined as the time interval 

percent of PCEWAT (6.14) (figure 2^ ^ equivalent tolJ 

time interval no“Jrto”BHM7h8^fe‘2K ” ‘"“"al (II) m 

defined as FX tr^^cuu'm"""' “ 

mum obseriL cWf'"'''" Maximum thrust (FMAX) is defined as the naxi- 

Web action time total impulse 

EWAT 

ITWAT = ^ 

(CVT) at 

t = BWAT 


where. AT - data sampling interval 


is dekn;d\s:-^^^^^^^-^^ Action time total impulse (ITAT) 

EAT 

ITAT = ^ 

(CVT) AT 

t = BWAT 

where: AT = data sampling interval 
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Web Action Time A verage Thrust 
(TAWAT) is defined as: 


Web action time average thrust 


TAWAT = 

WAT 
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FIGURE 2. DEFINITIONS 
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REQUIREIENTS 
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instrumentation list 


Item 

Symbol 

Parameter 

1 

PCI 

Head End Motor Chamber Pressure 
No. 1 

2 

PC2 

Head End Motor Chamber Pressure 
No. 2 

3 

IS 

Ignition Current 

4 

FXA 

Norzle Centerline Thrust A 

5 

FXB 

Nozzle Centerline Thrust B 

6 

FC.YA 

Test Stand Calibration Force A 

7 

FCXB 

Test Stand Calibration Force B 

8 

El 

Ignition Voltage 


Maximum 

Range 

Hertz 

ResDonse 

Location^ 

3000 psig 

100 

0 

3000 psig 

100 

0 

15 amp 

1000 

0 

100 K lbs 

100 

Facility 

100 K lbs 

100 

Facility 

50 K lbs 

100 

Facility 

50 K lbs 

100 

Facility 

28 vdc 

1000 

0 


A 


reference 


figure 1 for 3SM motor interface references. 
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